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TWO INFAV SQUIRRELS FROM COSTA. RICA 

By (ikorgh (J. Goodwin 


Collections recently secured by Mr. C. 
F. Underwood in the mountains of north 
central Costa Rica include a new species 
of small tree squirrel, with an unusual 
combination of characters, and an unde- 
scribed race of pygmy squirrel. Previously 
only two Costa Rican pygmy squirrels 
have been recognized, with typo localities 
in the lowlands of the east and west coast 
regions. Specimens coming from the cen- 
tral highlands, as might be expected, repre- 
sent a new race. Acknowledgment is due 
for the loan of comparnlive material to the 
U. S. National Museum, Museum of 
Comparative Zoology, and Museum of 
Zoology of University of Michigan. 

Sciurus poasensis, new species 
r l^ pm. No. 1151712:5, Ahum*. Mils. Nat. Hist., 
adult o 1 ; Volcano Roms, altitude* (>700 foot, 
Province Alajuclu, Costa Pica; collector, C\ l'\ 
Undci wood, May -0, MK1S. Tin* type is a skin 
and skill 1 in good condition. 

(tMNSHvii Cn \» u w mis A lather small dark 
eoloicd Miiiiiiel, intermediate in size h(*lween 
Minoseim ns nlfm i and Seim us (h />/>< t and eijual 
in size to SjfHlhiosmn us Inorhus ; tail bushy, 
about c<|iuil to length of h<*ad ami body and 
calmed sinidai to back; ears low, iound(‘d, well 
haired inside and out to lip; pelage long, soft 
and lull with thick undeifur; no distinct line 
of deiunicRlion between eolois of uppei and 
undei pai Is and no poslam icular patches; pads 
of feet while. Incisor teeth slender, piojectmg 
forwaid, anlciioi suifacc smooth; upper pie- 
molais two on each side. 

DwHCiumoN. Calm of entire uppeipaits, 
including top of head, ears, sides of body and 
outside of fore and hind limbs and feet, finely 
mixed cinnamon bulT and black, darkest an head 
and down middle of back; the thick underfill- 
dark plum boons with a subtorininal band or 
tipped with cinnamon lmff; the coarse hairs en- 
tirely black or with one or two suhlerminal 
bands of cinnamon ImlT; tail similar to back, 
fringed along sides with rather reddish cinnamon 
buff, the hairs oehraeoous buff with a subbasal 
and subterminal band of black and mixed with a 
few black hairs. Ring amund eye and sides of 
nose, rich cinnamon buff; a narrow area in in- 


guinal region washed with blight oehraeoous 
tawny; inside of hind limbs similar to sides of 
body; lect rather browner than baek. Hkull 
small witli a mu row slender lostrum; premuxil- 
laries abruptly tapered anteriorly; postorbital 
pi oeesses slendci , upper incisors long, slender, 
projecting forwaid, and not curved under, an- 
teiioi surface smooth; molar teeth as in Micro - 
scunus; a small peg-like premolar present and 
placed as in S. ehppii; audital bullae small; 
nasals long and slender, teimmatmg poste- 
uoily on a line with the posteuor bolder of the 
piemaxillaries and eonstiieted neai base, their 
posterior bon lei only slightly emaiginate. Pos- 
terior palatine loramina well behind a line across 
the middle of second molars; posterior border 
of palate broad, evenly lounded and wdhout 
con hal process; spheno-palat inc foramina veiy 
large. 

Me \suremknth.— Head and Ixxly, 15o mm.; 
tail veitebiae, MO; land foot, 40 s.u. (in dried 
skin including claws, 4:5.7); ear, 1(>. Skull: 
eondylobasal length, I5S.7; palatal length, 20,0; 
length of nasals, 12.7; zygomatic width, 24.8; 
ini ci orbital width, 12. t; width of palate across 
in 2 , 10.1 ; lengtli of upper molar seiiei, 7. t. 

Mr. Underwood met with this remark- 
able new squirrel once only. lie took an 
individual on the forested slopes of the 
Volcano Poas. Judging by the long dense 
fur it is evidently an animal of high eleva- 
tion. It does not have very close relation- 
ship with any of its near geographical 
neighbors and combines characters of at 
least three* genera of Central American 
squirrels. Its resemblance to tiynthco- 
Hciunts brochutt from Boquete, Panama, in 
both external and cranial characters is re- 
markable. The absence of a long longi- 
tudinal median groove on the upper in- 
cisors, present in Ryntheosaurus, separates 
it from that genus. Except for its smaller 
size, the general outline of the skull and 
the coloration of the body poasensis is not 
unlike deppei . The slender projecting in- 
cisors and small molar teeth, the uniform 
coloration of body and tail and the well 
haired cars are Microsciurus characters. 
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Microsciurus alfari alticola, 

new subspecies 

Tm»k. No. 1402K.8, Amor. Mus. Nat. Hist.; 
adult t/ 1 ; Lajo.s, Villa Qucsadn, altitude 5000 
foot, Province Alajuola, Costa Pica; collector, 
(\ I'\ Underwood, January 5, 1012. Tho typo 
is a skin and skull in good condition. Besides 
tho typo there is one paratypo with a fragmen- 
tary skull and one immature topotype. 

C ion UK v ij ('h viik'TKuh. Somewhat larger 
than M. a. alfari and M. st ;>/» nit ionalis and with 
pelage much longer, fuller and more woolly 
than cither. Skull of the alfari type but ap- 
proaching s( ptentrionatis in the posterior elonga- 
tion of tho palate; nasals relatively long and 
cmni ginate. 

Dhhckiption ok tiib T\ i*k. —General color 
of upperpaits including top of head, sides of 
body, oars and limbs, dark olive drab, tho fur 
plumlioous from base for most of its length and 
tipped with light oehiaceous buff; tho longer 
and coarser hairs glossy black with a sublor- 
nnnal band ol light ochraceous butt; sides of 
head grading to pule ochraceous tawny mixed 
with black on cheeks ami nose; fore and hind 
feel oehiaceous tawny. Underpaid s lightly 
washed with warm bufF; tail mixed pule oclira- 
coous tawny and black, the hairs with alter- 
nate hands of each color; tip of tad black. 
Skull: moderately large with high braincase, 
broad intororbital region, relatively long slender 
rostrum; nasals slender, posterior border cmar- 
ginate and extending backward to the posterior 
border of prcmaxillaries; jugal narrow; pos- 
terior border of palate extending backward well 
beyond the plane of the last molars and drawn 
out to a point. The skull in general is similar 
to that of typical alfari but differs notably in tho 
extension of the posterior border of the palalc 


and the narrower and more slender jugal. It 
approaches septentrional is in the characters of 
the palate and jugal but differs from the latter 
in having longer and emarginale nasals; m 
septentrional is the nasals are truncate and 
shorter than the prcmaxillaries. 

MBXMriiKMBNTs. Typo (topotype in paren- 
theses): total length, 248 mm. (250); tail 
vertebrae, 1 IS (112); hind foot, 20 (10); ear, 
it (1*4). Skull: occipito-nasal length, 20.0; 
condylobasal length, 22.1; palatal length, 10.0; 
length of nasals, I0.S; zygomatic width, 21.7; 
width of braincase, 18.5; interorbital width, 
12.0; length of maxillary toot brow, 5.45 (5.0). 

J\ricroiicwrns alfari alticola is ;i highland 
race with long dense fur. In color it is 
nearest to the type of M. septentrional In 
from Sabolas in the lowlands of southern 
Nicaragua but is readily distinguished 
from the latter by the longer and more 
woolly pelage. Externally it needs no 
comparison with alfari which is a rela- 
tively close haired race with rich rufe, scent 
coloration. The type of alfari was col- 
lected January 24, 1894, at Jemincz in the 
eastern lowlands of Costa Kicn, tit an ele- 
vation of less than 1000 feet. There is 
nothing on the type label to indicate that 
it came from Volcan Turrealba which 
seems to be generally associated with al- 
fari lj indicating that it is a highland race. 
Specimens in the University of Michigan 
collection from La Hondura, 4000 feet, 
and La Viega, 1200 feet, are referable to 
alticola, though not typical. 
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FURTHER NOTES ON TIIK /till NOLOPIIUS P/II UPP1NKNSIS 
OROIJP (OIIIIU)PTKIU) 

By (i. II. II. Tm-: 


Since the publication of notes upon 
oriental Rhinolophus (Tate and Archbold, 
August, 1939) a certain amount of addi- 
tional material referable to the R. philip- 
pinensis group lias been gathered. Miss 
Lawrence (November, 1939) has written 
new facts on R. philippinensis and has de- 
scribed a new race, R. p. alien i t which ap- 
pears to be very closely related to R. maros 
Tate and Archbold, from South Celebes. 
Sliamel (19*12) has published notes on R. 
coclophifllus ami others. Miss Lawrence 
and Mr. Shamel have both lent specimens 
representing their material for study. 
Receipt of these species of the philippinen- 
sis group in this country permits compari- 
son witli the Chinese large-eared R. rex 
(L M. Allen and others. 

There is some question whether reference 
of the smaller rather than the larger of Miss 
Lawrence's two forms to philippinensis 
Waterhouse* (1843) would not. have been 
preferable just- as she herself (tom. cit ., 
p. 38) pointed out in the case of Taylor's 
(1934) Ron peter in lonpicanda. The di- 
mensions of Waterhouse's type 1 of philip- 
pinensis, apparently a young individual 
(forearm, 4(> 47 mm.; 2 inches l'/t Hues, 
fide Waterhouse; 2". 85, fide Dobson, 1878, 
p. 107) are considerably less than those of 
even the smaller of Miss Lawrence's small 
form (i ttllcni ); and Dobson’s description, 
“base of the central leaf expanded, with 
upturned edges, forming a deep cut be- 
tween and above the nostrils. . .” agrees 
rather more closely with alleni and less 
exactly with “ philip pi nentds.' 3 In the case 
of Simmers examples of R . coehphijllus , 
those from Koli Chiang represent a new 
race (see beyond). 


In the paper alluded to above (Tate and 
Archbold, 1939), four main subgroups of 
the philippinensis group were proposed: 
philippinensis , sedulus, trifoliatus, macro - 
tis. Earlier Andersen (1905b) had sot up 
three sections of the same group: philip - 
pinensis } ml id us and trifoliatus , later modi- 
fied by him (1918) to a single (Indus) 
group, and (1905c) had treated muerolis as 
a separate group. 

For reasons which will appear beyond, 
the following arrangement has been 
adopted. 1 

1. Expansion of zygomata less than mastoid 

width; upper incisors minute, widely 
separated; sella broad, unaided or flat- 
tened on top; sella without expanded 
lappets at base (incipient in ( pisco pus); 
intei nasal lolies at base of sella (on intet- 
nniial septum) forming cup-shaped struc- 
ture . . . philippuuntths section 

(including all of fonnei mar rot is section ex- 
cept fu arson i). 

2. lOxpansion of zygomata gi eater than mas- 

toid width; upper incisors minute, widely 
separated; sella high, cuueate, round- 
pointed; sella with expanded lappets at 
base, which may be lolded inwards iu 
I rout of sella; internal ml lol>es at base of 
sella small, less distinctly clip-shaped; 
nasal leaves almost uiipigrnented . 

trifoliatus section. 

3. Expansion of zygomata greater than mas- 

toid width; upper incisors distinctly 
larger and approximated; sella moder- 
ately high and broad; sella with basal 
lappets usually flexed iu wards towards 
each other; intemarial lobes at base of 
sella forming broad, rather flat saucer; 

nasal leaves w'cll pigmented 

... tact as section. 

Those throe sections arc of unequal 
weight and homogeneity, the philippinen- 

i This contradicts my suggest ion (103!), n. 0 that 
nnicrofrt and p/uh ppmnaus won* unrelated. I had 
not then seen phthpianrnsh s. 
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sis section including a wider range of mor- 
phological variation than does either the 
trifoliatus or the luctus section. In fact 
the latter two may represent merely well 
defined species, each with a number of 
geographical races. 

Rhinolophus philippinensis Section 

As just stated the bats of this section 
show well marked anatomical distinctions. 
They include four main types : true phi llip- 
pinensis and allies, macrotis and allies, 
coelophyllus and rex. The last two are 
sharply and divergently specialized. Mac- 
rotis, formerly considered a distinct group 
(Andersen, 1905; Tate and Archbold, 
1939), includes episcopus Allen. R. 
pearsoni and its subspecies R. p. ckinensis, 
now removed to the luctus section, have 
the width across zygomata greater than the 
mastoid width. 

The characters distinguishing the four 
divisions of the R . philippinensis group are 
shown in the key which follows: 

1. — Size moderate (forearm, ±45 mm.); “cup” 

at base of sella scarcely wider than sella; 
sella with incipient “lappets”; posterior 
noseleaf taU, weakly haired, its tip 
rounded; P 3 usually in toothrow; its 
crown length only one-fifth of crown 
length of pi macrotis and allies. 

2. — Size moderate (forearm, ±42 mm.); “cup” 

distinctly wider than sella (Peters, PI. 
xxxv); sella small, lacking “lappets”; 
posterior noseleaf low, triangular, fringed 
with hairs, a cross-shaped depression in its 
face (Peters, PI. xxxv) present or absent. 
Pa excluded from toothrow (Peters, PI. 
xxxv) coelophyllus. 

3. — Size larger (forearm, 50-55 mm); “cup” 

much enlarged, broadened, twice as 
wide as sella; sella without lappets; 
posterior noseleaf as in macrotis; p 3 in 
toothrow, its crown length one-third to 
one-fourth of crown length of pi; infraor- 
bital canal short 

philippinensis and allies. 

4. — Size still larger (forearm, 60-63 mm.); 

“cup” very broad, its lateral edges dif- 
ferent from those of philippinensis from 
the fact that instead of merging with the 
sides of the sella, they pass behind the 
sella and merge with the base of the pos- 
terior noseleaf; sella without lappets, 
very broad; standing within the “cup”; 
posterior noseleaf very low, barely rising 
above the hair-fringed supplemental 
leaves just anterior to it; infraorbital 
canal long rex . 


The four sections of the philippinensis 
subgroup with their subspecies and type 
localities are listed: 


Rhinolophus philippinensis Subgroup 
R. philippinensis Waterhouse Philippines 
R. p. alleni Lawrence Mindoro 

R. p. mar os Tate and Arch- South Celebes 

bold 


R. p. achilles Thomas 
R. macrotis Blyth 

R. m. siamensis Gylden- 
stolpe 

R. m. dohrni Andersen 

R. m . episcopus G. M. Al- 
len 

R. m. caldwelli G. M. Allen 

R. m. hirsutm Andersen 

R. coelophyllus Peters 

R. coelophyllus shameli , 
new subspecies 
R. rex G. M. Allen 


Kei Islands 
Masuri, north- 
west India 
Siam 

Sumatra 

Szechwan 

Fukien 

Guimaras, Phil- 
ippines 

Salween River, 
Burma 
Gulf of Siam 

Szechwan 


Rhinolophus macrotis Blyth 

Rhinolophus macrotis Blyth, 1844, Jour. 
Asiatic Soc. Bengal, XIII, p. 485. 

According to my present grouping of 
forms, R. macrotis comprises six races, four 
of which, macrotis, dohrni , episcopus and 
caldwelli , are very much alike and perhaps 
only doubtfully separable. R. m. siamen- 
sis is, however, sharply smaller, as shown 
by the length of the forearm (36 mm.) and 
c-m 3 (9.3-9.5 mm.). R. m . hirsutus from 
the Philippines is a larger race, with longer 
tail and p 3 half out of the row, according 
to Andersen. 

R. macrotis and allies may well represent 
the basic type of the philippinensis group 
from which the three more specialized sec- 
tions, philippinensis, coelophyllus and rex , 
have developed. 

Rhinolophus coelophyllus Peters 

Rhinolophus coelophyllus Peters, 1866, Proc. 
Zool. Soc. London, p. 426. 

Recently Shamel (1942) has published 
notes on several male specimens which he 
refers to this species. He has very kindly 
lent them for examination during prepara- 
tion of this paper. Shamel included two 
distinct types, which he found so different 
that he concluded they required separate 
descriptions, and I strongly agree with him. 
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The two forms come, respectively, from 
Chiengmai, at the extreme northern end 
of the railroad running north from Bang- 
kok, and among the foothills of the moun- 
tains of the Shan States, and from Koh 
Chang, a coastal island in the Gulf of Siam. 

In both races of coelophyllus the distinc- 
tive depression in the posterior noseleaf, 
in the bottom of which the rear end of the 
connecting process is attached, agrees 
closely with Peters’ description and illus- 
tration, as does the attendant fringe of 
fine hairs on the margins and anterior face 
of the posterior leaf. But the cross-shaped 
depression indicated by Peters is apparent 
in neither. In both, also, displacement of 
pi agrees with the type. 

The specimen from north Siam is prob- 
ably referable to the type from the Sal- 
ween Valley, Burma. 

Gyldenstoipe’s (1916) material from 
Koh Lak (Siamese Malaya), with forearm 
41-42 mm., but c-m s , 6.3-6.8, against 
7.S-8.3 (Koh Chang and Chiengmai 
specimens), may possibly indicate a third 
race of this still rare species. 

In the species coelophyllus winch may be 
regarded as derived from a macrotis-\ike 
ancestor, the sella is unbroadened, and 
specialization becomes manifest in the 
posterior noseleaf and the displacement of 
Pi- 

Rhinolophus coelophyllus shameli, new 

subspecies 

Type. — U.S.N.M, 267255, cf; Koh Chan* 
(Island), Gulf of Siam, Siam; collector, H. G. 
Deignan. The type, a skin with skull, in good 
condition. 

Description. — Considerably larger than true 
coelophyllus, the color pattern more brilliant, 
sides and rump tawny instead of dull, light 
brown ; teeth liypsodont (see beyond). 

Measurements. — See Shamel (1942); also 
table accompanying this paper. Hypsodontism 
indicated by comparison with R. coelophyllus, 
U.S.N.M. 2672G0, d\ from Chiengmai, northern 

c ? 2.4 4 

Siam. Heights above cingula: -> — : — ; p 

1.7 b 1J5 1 (metacone) 1.2 . 0/7 

1.8 * 1.5* m l(protoeonid) * 1.7 ’ 1.3 

Rhinolophus philippinensis Waterhouse 

Rhinolophus philippinensis Waterhouse, 
1843, Proc. Zool. Soc. London, p. OS. 

Of the four races here assigned to this 


species, true philippinensis (with forearm 
length of type, 46.4 mm.) is the smallest. 
R. p . alleni LawTence and R. p. maros Tate 
and Archbold are virtually indistinguish- 
able, and it is possible that although larger, 
both represent true philippinensis Water- 
house. R. philippinensis Lawrence (fore- 
arm, 56-57 mm.) is still larger, slightly, 
and R. p. achilles Thomas (forearm, 54 
mm.) from Kei Island is again exceedingly 
like R. p. maros and R. p. alleni. A com- 
parison of the dimensions of these several 
races is shown in the table beyond. 

These bats are seemingly a specialized 
offshoot from a R . macrotisAike ancestry. 
Specialization appears in the greater en- 
largement of the ears and nasal foliations. 

Rhinolophus trifoliatus Section 

Structural variation in this section and in 
the next following Quotas section) is much 
less than in the philippinensis section. As 
pointed out in the key to sections, bats 
allied to trifoliatus and to luctus differ 
from those related to philippinensis by 
the presence of a lateral process or lappet 
at either side of the base of the sella, placed 
between the sella and the ‘‘cup” on the 
internarial septum. In addition the zygo- 
matic width is greater than the mastoid 
width in these tw'O sections (less in philip- 
pinensis). 

The bats of the trifoliatus section are dis- 
tinguished from those of the luctus section 
by the high, tapered (instead of broad) 
sella, the weakly pigmented skin, especially 
in the regions of the facial membranes, the 
elbows and the knees (see Temminck’s 
plate of trifoliatus) also weakly pigmented, 
the pallid fur, the much reduced and 
widely spaced upper incisors (this last is 
characteristic of most sections of the 
genus; in luctus the closeness of the incisors 
is exceptional). 

The following named forms are referred 
to the trifoliatus section. Indeed, they 
probably represent local races of one single 
species, trifoliatus. 

R. trifoliatus Temminck Bantam, Java 

R. t. edax Andersen Siugapore 

R. t. sditarius Andersen Banka 

R . t. niasensis Andersen Nias 

Intermediate in some respects between 
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the trifoliatus and Indus sections come the 
two species sedulus Andersen and mi trains 
Blyth. 

R. sedulus , from Sarawak, resembles in 
the dark, crimped characters of its pelage, 
the Indus section; in fact, together with 
lanosus from Fukien, it was made by Ander- 
sen the prototype of a special “ sedulus 
section. 5 ’ But in the skull the upper in- 
cisors are reduced and widely spaced as in 
trifoliatus. Forearm, 43 mm. 

R. mitratus Blyth, from “Chyebassa, 
Central India” was described as haring “a 
conspicuous lappet . . . given off from each 
side of the central facial depression, over- 
hanging the nostrils, and forming a round 
mesial cup. ...” The pelage, “fur at base 
rich light brown, paler at bases. . . under- 
parts shorter and much paler. . .” suggests 
trifoliatus rather than luctus. But an- 
terior noseleaf [sella] subovate, or nearly 
rounded, contracted at base. . .” is quite 
unlike the tall, subcuneate sella to be seen 
in trifoliatus. Forearm, 54-57 mm. No 
type material of mitratus has been ex- 
amined. The cotypes are probably in 
India. 

Rhinolophus trifoliatus Temminck 

Rhinolophus trifoliatus Temminck, 1S35- 
1S41, Monogr. Mamin., II, p. 27. 

The Archbold Collection includes speci- 
mens from Perboewa, northwest Borneo; 
Badang, northeast Borneo; Riam, south- 
west Borneo; and Parit, south Borneo. 
Those from Parit are slightly smaller than 
the others (see measurements). 

In a specimen from See Choi, Siam, bor- 
rowed from V. S. National Museum the 
forearm is not measurable, but the lengths 
e-m 3 and m 1-3 are in excess of any of the 
Sunda material measured. It is only 
doubtfully referable to the race mitratus 
which was described from central India. 

Cotype “b” was examined and measured 
by me in Leyden. The skull was badly 
broken. 

Rhinolophus sedulus Andersen (?) 
Rhinolophus stdulus Andersen, 1905, Ann, 
Mug. Nat. Hist., (7) XVI, p. 247. 

Andersen gave the forearm length of this 
species as “43.5-49.2 mm.' 5 I measured 


the type in London, B.M. 7.1.1.292, 9, 
and found the forearm length only 42 mm. 
Unfortunately I took no skull measure- 
ments. Andersen (p. 257) gave c-m 3 , 
7.8-8 .4; width of braincase, 8.5— 8.8; zygo- 
matic width, 10-10.1; mastoid width, 10.0 
or less. 

The Archbold specimen, A.M.N.H. 
106801, from northwest Borneo, is referred 
here provisionally. Forearm (broken but 
measurable), 43 mm. Skin very like a 
small example of R. luctus in general shape 
and in color and texture of pelage. The 
sella is somewhat narrowed at the top. 
The skull, badly broken, has i 1-1 reduced 
and rather widely separated, almost as in 
trifoliatus , but not approaching such spac- 
ing as appears in philippinensis. In lower 
jaw, p* displaced outwards. 


Rhinolophus luctus Section 

As in the case of the trifoliatus section, 
most of the luctus bats probably represent 
races of one species. Some no doubt are 
synonyms. 

Most are large bats (forearms, 60-75 
mm.), with smoky, slightly curled pelage, 
membranes deeply pigmented, the lappets 
of the sella frequently bent inwards 
towards each other; sella with broad, 
rounded summit; posterior noseleaf tall 
and tapered; skull showing wide zygo- 
mata, and relatively large upper incisors 
placed close together. The following are 
the named forms now referred to that 
group. Their treatment as races is pro- 
visional. 


R. luctus Temminck 
R. 1. geminus Andersen 
R. 1. foetidus Andersen 
R. 1. mono Gray 
R. 1. beddomci Andersen 
R. 1. 8obrinus Andersen 
R. 1. perniger Hodgson 
R. 1. lanosus Andersen 
R. L chin crisis Andersen 
R. L pearsoni Horsfield 
R. L 8purcus G. M. Allen 


Tapos, Java 

East Java 

Sarawak 

Singapore 

Mysore 

Ceylon 

Nepal 

Northwest Fukien 
Northwest Fukien 
Darjiling, Assam 
Hainan 


It is to be noted that R . lanosus Andersen 
and R. pearsoni chinensis Andersen were 
both collected by La Touche at Kuatun, 
northwest Fukien. Their forearms are, 
respectively, 71.5 and 52.7 mm. If the 
commonly held assumption is correct, that 
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two subspecies of a species cannot occur in 
the same locality, then these two Rhinolo- 
phus must be either full species or syno- 
nyms. 

R. p. chinensis was placed by Andersen 
(1905b) in his “R. macrotis group” (here 
made part of the R. philippinensis sec- 
tion). His description is meager, “lateral 
borders of the sella are peculiarly crenu- 
late” (p. 291). He characterized the skulls 
of his majrotis group, “very narrow tem- 
poral fossa . . yet my photograph of 
the type skull of chinensis shows the zygo- 
matic width distinctly broader than the 
mastoid width. The group is still unre- 
corded from the Philippine Islands and 
from Celebes. 

Rhinolophus luctus Temminck 

Rhinolophus Indus Temminck, 1835-1841, 
Monogr. Mamm., II, p. 24. 

In the Archbold Collections there are 


three specimens from Perboewa, northwest 
Borneo, referable to the race R . L foeOdus , 
with type locality Sarawak. A single fe- 
male specimen from Oeboed, Bali, comes 
geographically closest to R. L geminus from 
eastern Java. It must be confessed that 
to me it is indistinguishable from the 
Bornean material. 

The U. S. National Museum has kindly 
placed at my disposal two male specimens 
of the group from Siam, one from peninsu- 
lar Siam, the other from continental Siam, 
which Mr. Shamel referred to morio. It 
will be noted that their measurements fit 
very perfectly with those of others of the 
luctus group. In addition the American 
Museum contains a few’ individuals repre- 
senting lanosus and spurcus (including the 
type of the latter) from China. 

A detailed and painstaking analysis with 
a large quantity of material will be re- 
quired before the races of R . Indus can be 
worked out satisfactorily. 
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POLYCHAETOUS ANNELIDS FROM THE PHILIPPINE ISLANDS 
IN THE COLLECTIONS OF THE AMERICAN MUSEUM OF 
NATURAL HISTORY 


By Aaron L. Treadwell 


Nereidae 

Perinereis Kinberg 

Perinereis cultrifera Grube 

Perinereis cultrifera Grube, teste Fauvel, 
1923, pp. 352, 354, Fig. 137. 

Collected at Padado Beach, Gulf of 
Davao, Philippine Islands, by Oesch. 

Perinereis oliveirae Horst 

Perinereis oliveirae Horst, teste Fauvel, 1923, 
pp. 354, 355, Fig. 138. 

Collected at Padado Beach, Gulf of 
Davao, Philippine Islands, by Oesch. 

Ceratonereis Kinberg 

Ceratonereis longicauda, new species 

Figures 1-7 

The type is 170 mm. long and 7 mm. wide in 
the anterior region, narrowing to a width of 1 
mm. at the pygidium. Characteristic features 
are this extreme posterior narrowing, an exces- 
sive development of notopodial pigment, es- 
pecially in the posterior somites, and the slender 
anal cirri which in the type are 10 mm. long. A 
second entire specimen is 80 mm. long and a 
third, in two parts but evidently the entire body 
present, 40 mm. The last is the only one in 
which the head structures are well preserved, 
and figures of head and parapodia are drawn 
from that, after comparative study had shown 
that there are no important structural differ- 
ences between them except as noted below in the 
paragnaths. The type is an adult female carry- 
ing immature eggs but with no sign of any epi- 
tokous features. 

Width of prostomium (Fig. 1) at its base is a 
little more than its length, and the lateral mar- 
gins are rounded to a point just in front of the 
anterior eyes where they bend abruptly inward 
so that width of terminal portion is about one 
half that of basal. The lateral margins of this 
terminal portion are nearly parallel to one an- 
other, and its apex is a blunt cone with a flat- 
tened area on either side to which the tentacles 
are attached. These are rather stout, their 
length rather more than one half that of the 


prostomium, their apices reaching beyond the 
terminal joints of the palps. At their bases they 
are separated by a distance equal to about one 
half of their basal diameter. The eyes are prom- 
inent, the anterior ones about twice as large as 
the posterior, the two pairs located as indicated 
in Fig. 1. The palps have heavy, rounded bases, 
the terminal joints spherical. 

In the smallest specimen the pharynx was pro- 
truded and the paragnath arrangement easily 
seen. In the others dissection was necessary for 
their study. As is characteristic of the sub- 
species there are no paragnaths on the basal 
pharyngeal joint. In the type each bunch of 
paragnaths is situated on a brown area having 
clean cut outlines so that the paragnaths look as 
if first attached to a plate and this plate then 
fastened to the pharynx wall. The formula is: 
I, 4 large denticles in a longitudinal row; II, 
on right side 4 large denticles in a row with at 
one end 5 and at the other 1 much smaller ones; 
on the left a similar row but with 6 smaller at 
one end and 1 at the other. Each of these rows 
is crescent shaped; III, a circular patch carrying 
7 denticles with near it a much smaller patch 
carrying only 1; IV, a bean shaped patch on 
either side, that on the right with 8 denticles, 
that on the left with a fewer number, but ap- 
parently they had been injured so that the count 
is uncertain. In the other two specimens this 
structure is different. In each group there is a 
faint indication of the underlying brown patch 
and the formula is: I, 1 heavy dark spine; II, 
a orescent shaped patch of 6 to 8 denticles; III, 
3 denticles in a longitudinal row; IV, on right 
side 4 and on left 2 denticles with smaller dark 
spots which may represent rudimentary ones. 
The differences between these and the type ob- 
viously are due to age. The jaws are dark col- 
ored with four denticulations in the smallest 
specimen. They were broken in the type. 

In the smallest specimen the notopodial pig- 
ment patches appear first at the fourth somite, 
in the type at about the thirtieth, and continue 
to the extreme posterior end. 

The tenth parapodium (Fig. 2) taken from the 
smallest specimen has mostly thick distally 
rounded lobes all slightly pigmented and has a 
patch of pigment on the notopodium. The 
dorsal cirrus has a broad base and extends be- 
yond the apex of the notopodial lobe. There 
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Figs. 1-7. Ceraionereia longicauda: 1, head, X 10; 2, tenth parapodium, x 22.5; 3, fiftieth parapo- 
dium, x 22.6; 4, pygidium with anal cirn, X 5; 5, neuropodial seta No. 2, X 250; 6, neuropodial seta 
No. 4, X 250; 7, neuropodial seta No. 5, X 250. 

Figs. 8-11. Qlycera spadix: 8, head, X 16; 9, anterior parapodium, X 45; 10, posterior parapo- 
dium, X 45; 11, seta, X 250. 

are three notopodial lobes of approximately is very prominent. The neuropodium has a 
equal length. There is a heavy bundle of setae rounded setal lobe with an acute tip into which 
in the setal lobe, and the black acieula comes to the aeicula extends and a pointed ventral lobe, 
the surface between the second and third lobe. The ventral cirrus is small and sharp pointed in 

The neuropodium has a pointed setal lobe with all parapodia. 

anterior and posterior lips, the former a little the The pygidium (Fig. 4) is a dome shaped struc- 
longer, and a rounded ventral one. The acicula ture carrying anal cirri that in the type are 10 

comes to the surface in the setal lobe. Aside mm. long. In the median sized specimen they 

from possibly having a little more pointing at are badly tangled with the posterior parapodia, 

the ends of the lobes the corresponding parapo- and no measurements were attempted. They 

dium in the other specimens differs in no respect were lost in the smallest specimen, 

from this. In the tenth parapodium the notosetae are 

In the region of the fiftieth parapodium (Fig. in a dense tuft, all homogomphous, compound, 

3) the notopodium has two pointed lobes with slender, colorless, the terminal joints long and 

the aeicula coming to the surface between them. slender with acute apices and a marginal row 

This specimen was slightly distorted in that the of minute spines sometimes difficult to see. In 

upper lobe is bent dorsally. The pigment patch the neuropodium are several kinds of setae. 
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Taken in order of their dorso-ventral arrange- 
ment are (1) similar to those of the notopodium; 
(2) much heavier ones, the stalk heterogom- 
phous, the terminal joint relatively short, its 
concave surface carrying a row of spines for 
about one half of its length and a terminal 
shield bending back from the apex to meet the 
body of the joint at the end of the row of spikes 
(Fig. 5) . These two are in the dorsal portion of 
the setal tuft. In the ventral are (3) setae similar 
to those of notopodium, but they are heavier 
and basal joints heterogomphous; (4) setae 
with basal joints similar to (2) but smaller. The 
terminal joint differs from those in (2) in that 
the marginal spines extend for the full length of 
the marginal line and the terminal shield is 
small (Fig. 6) ; (5) occasionally found in anterior 
somites but noticeable in posterior parapodia of 
the type are some much larger than any of the 
others which look as if they arose from a fusion 
of the two joints of No. 2 with a loss of marginal 
spines and shield. In some, a faint indication of 
spines may be seen (Fig. 7) . 

The type and median sized specimen 
were collected at Padado, Gulf of Davao, 
Philippine Islands, by G. R. Oesch in Sep- 
tember, 1939. The smallest specimen was 
collected by W. G. Van Name at Santa 
Cruz, Gulf of Davao, Philippine Islands. 
The type is No. 3240 in the collections of 
The American Museum of Natural His- 
tory. 

Leodicidae 
Leodice Savigny 
Leodice suviensis Treadwell 

Leodice suviemis Treadwell, 1922, pp. 138, 
139, PI. ii, figs. 8-13, text figs. 12-16. 

Collected at Padado Beach, Gulf of 
Davao, Philippine Islands. 

Leodice cocdnea (Grube) 

Eunice cocdnea Grube, 1878, pp. 153-155, 
PI. ix, fig. 1. 

Collected at Padado Beach in consider- 
able numbers. Some are labeled as col- 
lected by G. R. Oesch. 

Leodice collaris (Ehrenberg) 

Eunice collaris Ehrenberg, teste Grube, 1878, 
p. 158, PI. ix, fig. 3. 

Collected at Padado Beach. 

Glyceridae 
Glycera Savigny 
Glycera spadix, new species 

Figures 8-11 

The type is the only specimen in the collection. 
Because of distortions it is difficult to get accu- 


rate measurements, but it is about 70 mm. long. 
At a distance of 20 mm. from the anterior end it 
is 3 mm. wide, but since this is followed by a 
narrow region and this again by a wider, it would 
seem that these are temporary distortions rather 
than permanent features. There is a consider- 
able crowding of the anterior somites so that the 
prostomium overhangs the anterior parapodia. 
The prostomium (Fig. 8) is about 1 mm. long 
with a broad, conical base. As far as I could de- 
termine it has eight rings, and there are four 
rather long tentacles at the apex. The pygidium 
is narrow and carries a rather long anal cirrus. 
From the position of this cirrus it would appear 
that one other had been lost. 

The parapodia are prominent, their length 
being approximately the same throughout the 
body. As seen in the entire animal, the propor- 
tion of length to width is greater than is indicated 
in Figs. 9 and 10, and it is possible that there 
may have been some compression in mounting 
which would have flattened and widened them. 
All are uniramous. In anterior somites (Fig. 
9) the setal lip is vertical at its outer margin, 
with a small notch in the middle. Anterior 
to this are two cirrus-shaped lips extending well 
beyond the ventral lip. The dorsal cirrus is an 
oval lobe situated on the body wall at a short 
distance from the parapodium. The ventral 
cirrus is a short, blunt-ended lobe, shorter than 
the setal lobe. There are two colorless aciculae, 
difficult to distinguish from the setae stalks. 

Posterior parapodia (Fig. 10) have the notched 
posterior lip and the anterior cirrus-like lobes 
much as in the anterior region, and the dorsal 
cirrus is on the body wall. The anterior lobes 
are longer than in anterior somites, and the 
ventral cirrus is drawn out into a lobe similar to 
the anterior ones but shorter. Because of ob- 
vious distortion all cirri are more or less abnor- 
mal, and the figures are thus to a certain extent 
diagrammatic. 

The setae are relatively colorless and few in 
each parapodium. Three groups may be dis- 
tinguished: (1) In the specimen studied only 
four in the bundle, which lies posterior to the 
dorsal anterior lobe. They are all simple, long, 
widen to a diameter not quite twice the stalk 
width, then curve and narrow to an acute 
point. On the convex margin is a narrow wing 
minutely toothed. Under high magnification 
the stalk shows a shagreen-like granulation. 
(2) Lying in the space between the two anterior 
lobes is a tuft of compound setae whose stalks 
are generally long and sometimes extend beyond 
the ends of the anterior lobes. They are homo- 
gomphous. The terminal joint (Fig. 10) is long 
and sharp-pointed, and it has on one margin a 
wing much like those of the dorsal tuft. (3) 
Coming to the surface just posterior to the ven- 
tral one of the anterior lobes is a group of six to 
eight setae. They are longer than those of the 
middle tuft but in other respects are very like 
them. 

The type was collected at the Gulf of 
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Davao in the Philippine Islands by W. G. 3241 in the collections of The American 
Van Name in November, 1936. It is No. Museum of Natural History. 


LITERATURE 


Fauvel, Pierre 

1923. Faune de France, V, Polych&tes er- 
rantes, pp. 1-488, Figs. 1-181. 

Grube, Adolph Edouard 

1878. Annulata Semperiana. Mem. Acad. 
Imp. Sci. St. Petersburg, (7), XXV, pp. 
i-ix, 1-300, 15 pis. 

Tre vdwell, A. L. 

1921. Polychaetous Annelids Collected at 


St. Paul de Loanda by the American 
Museum Belgian Congo Expedition. 
Amer. Mus. Novitates, No. 8, pp. 1-3, 
Figs. 1-8. 

1922. Leodicidae from Fiji and Samoa. 
Publ. Carnegie Inst. Washington, 
No. 312, pp. 127-170, 8 pis., 68 text 
figs. 



AMERICAN MUSEUM NOVITATES 

Published by 

Number 1221 The American Museum op Natural History * March 24 1943 

New York City 


POLYCHAETOUS ANNELIDS FROM AFRICA IN THE COLLECTIONS 
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By Aaron L. Treadwell 


Syllidae 

Eusyllis Malmgren 

Eusyllis setubalensis (McIntosh) 

Syllis setubalensis McIntosh, 1885, pp. 195, 
196, PI. xxx, figs. 5, 6; PI. xxxiii, fig. 6; PI. 
xv-a, figs. 16, 17, 

Identified as this species because it 
agrees in all respects with McIntosh’s de- 
scription though not with his Figs. 5 and 6 
of PL xxx. He describes the cirri and 
tentacles as moniliform and so represents 
them in Fig. 6 of PL xxxiii, but in Figs. 5 
and 6 of Pl. xxx they are drawn as unseg- 
mented. In my material they are defi- 
nitely segmented but not moniliform. The 
setae are as McIntosh figures them in PL 
xrv-A, Figs. 16 and 17. 

Collected at Capetown, South Africa, 
by H. Lang. 

Nereidae 

Perinereis Kinberg 

Perinereis diversidentata, new species 

Figures 1-7 

A single incomplete and poorly preserved 
specimen lacking the posterior region. Approxi- 
mately 70 anterior somites measure 150 mm. in 
length with a width of 8 mm. at the peristomium. 
The prostomium (Fig. 1) is 3 mm. in its widest 
portion; its posterior margin is nearly straight, 
and there is a slight convexity lateral to the eyes. 
Just in front of the anterior eyes the prostomium 
narrows very decidedly, so that its diameter is 
little more than one-half that of the posterior 
margin, and there is only a very slight increase 
from here to the anterior end. The tentacles 
are heavy, separated at their bases by about 
one-third of their width, and their length is 
about one-third of that of the prostomium. All 
tentacular cirri are heavy, the most slender one 
of the series being the antcro-dorsal which 
reaches to about the middle of the tentacles. 
The postero-dorsal one is very short, while both 
ventral ones are longer than the antero-dorsal 
and have heavy styles. The eyes are small and 


black, the anterior pair directed dorso-laterally 
the posterior dorsally. 

The mandibles are dark brown in color, deep- 
ening toward the ends, and they have a margi- 
nal row of small rounded denticulations. The 
paragnath formula is: I, a single denticle; II, 
a patch of about 12 denticles (Fig. 2); III, 
two oblong patches (the specimen being too 
much mutilated for a determination of the den- 
ticle number) ; IV, an oval patch on either side; 
V, absent; VI, a half-circle plate on either 
side (Fig. 3); VII and VIII, a double row ex- 
tending around the pharynx, there being no con- 
stant differences in the sizes of the individual 
denticles (Fig. 3). 

The peristomium is about one-third longer 
than the second somite and about three times 
as wide as the prostomium. All parapodia have 
heavy tufts of setae distinguishable by the 
naked eye. The first two parapodia are uni- 
ramous, their dorsal and ventral lobes being 
short and almost globular in outline. The cirri 
are longer than the lobes. Beginning with the 
third the parapodia are biramous, and a small 
tuft of setae appears in the notopodium. In the 
ninth parapodium. (Fig. 4) the notopodial lobes 
are rounded, the dorsal cirrus prominent, ex- 
tending for more than one-half its length beyond 
the lobes. There is a small acicula, and the 
setae come to the surface between the two lobes. 
The setal lobe of the neuropodium has a poste- 
rior lip whose margin is vertical and an anterior, 
narrow, rounded one. The ventral lobe of the 
neuropodium is similar to those of the noto- 
podium but smaller. A parapodium from the 
region of the fiftieth (Fig. 5) shows the dorsal 
notopodial lobe as much elongated and widened 
so as to have an oblong outline, and the cirrus 
is carried nearly at the apex so that the portion 
of the lobe distal to the cirrus looks like a small 
lobe at the base of the latter. The ventral 
notopodial lobe is much as in anterior somites 
but a trifle more conical in outline. The space 
between notopodial and neuropodial lobes is 
greater than anteriorly, and the lips of the dorsal 
portion of the latter are of equal length. The 
ventral lobe of the neuropodium is smaller than 
that of the notopodium and narrower. The 
ventral cirrus is slender and longei than the ven- 
tral lobe. In all parapodia the notopodial acic- 
ula is smaller than the neuropodial. The change 
of form from the anterior to the posterior para- 
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podia is a gradual one, beginning at about the 
region of the thirtieth somite. 

Notopodial setae all have homogomphous 
basal joints; the terminal joints are very slen- 
der, pointed, with a row of prominent spines 
along one margin (Fig. 6). The neuropodial are 
all much heavier than the notopodial and are 
of two kinds. In the dorsal part of the tuft are 
setae similar to the notopodial. Those com- 
posing the ventral part of the tuft are hetero- 
gomph (Fig. 7) and have short, heavy, terminal 
joints, blunt-pointed and with a row of stout 
spines at the base of the concave margin. 

The specimen shows so many similarities to 
P. marionti Audouin and Milne-Edwards (1834, 
pp. 185-187, PL iv-a, figs. 1-6) that I at first 
considered listing it as a variety of that species. 
The prostomium is very different in appearance 
from Audouin and Milne-Edwards’ figure but 
agrees closely with that given by Fauvel (1923, 
pp. 355-356, fig. 139). It differs from this figure 
in that the styles of the tentacular cirri are much 
heavier in the African specimen and the dorso- 
posterior one much smaller. In dental formula 
the two are different. I, according to Fauvel, is 
2 or rarely 3 (he figures only 1) ; V is absent in 
the African specimen (Fauvel figures 1 with a 
variable number of smaller ones); VI is quite 
different in the two; VII and VIII lack the finer 
denticles Fauvel describes for marionii. The 
lobes of the parapodia are much less pointed in 
the African species, and the notopodial lobes are 
relatively much broader. 

The type specimen was collected at Cape 
Cross, Africa, and is No. 3235 in the collec- 
tions of The American Museum of Natural 
History. 

Eunereis Malmgren 

Eunereis africana, new species 

Figures 8-13 

A single specimen, collected at Lobito, Africa, 
May 22, 1924. The specimen is about 19 mm. 
long and at its widest portion in the region of the 
tenth somite measures 1 .5 mm. Parapodia from 
the fourth to the tenth are heavier than any 
others. Beginning with the twelfth somite each 
parapodium is marked with a prominent light 
brown pigment patch, at first distinct but small 
and increasing in size posteriorly. In addition 
to these, much less conspicuous patches occur 
on the body wall dorsal to the notopodium 
throughout the posterior region of the body. 

The prostomium (Fig. 8) is widest at the level 
of the anterior eyes; its halves are rounded 
laterally, and on the posterior border is a shallow 
identation into which the anterior margin of 
somite I extends. The anterior eyes are the 
larger and have very prominent lenses which 
face dorso-laterally. The much less prominent 
lenses of the posterior eyes face dorsally. The 
tentacles are slender cones well separated at the 
bases and about half as long as the prostomium. 


The palps have heavy basal joints and nearly 
spherical terminal ones, with a broad, shallow 
constriction between them. The tentacular 
cirri are on prominent cirrophores, the anterior 
dorsal style being nearly three times as long as 
the prostomium, the anterior ventral about one 
and a half as long as the dorsal, the postero- 
ventral similar to antero-dorsal; all are slender, 
tapering gradually to the end. The postero-dor- 
sal had been lost. The mandibles are light brown 
in color, darker toward apices, translucent, with 
five or six marginal denticles. The pharynx is 
retracted and, owing to an accident in an at- 
tempted dissection, the only thing I can be cer- 
tain about is that there is only one group of 
denticles on either side in the basal part of the 
pharynx. These I think are the VI group. 
Each group is composed of four rows of denticles, 
the latter much crowded in the row, each row 
having two subrows of denticles of which the 
anterior are the larger. A detail of one of the 
rows is shown in Fig. 9. 

The first somite on its median dorsal line is 
about two-thirds as long as the prostomium, the 
second about one-half as long as this, the follow- 
ing ones about the same as the second. The first 
extends around the prostomium on either side. 
The ninth parapodium has in the notopodium 
two equal, bluntly rounded lobes, the acicula 
coming to the surface between them. The dor- 
sal cirrus (Fig. 10) is much longer than the lobes 
and has the form of a narrow cone. Pigment 
patches are arranged at the base of the cirrus, 
this being the first of the somites in which these 
patches are recognizable. The neuropodium 
(Fig. 10) has a small rounded setigerous lobe and 
ventral to this a blunt lobe much smaller than 
the notopodial ones. The ventral cirrus is an 
asymmetrical cone, very sharp-pointed, and 
about half as long as the ventral lobe. Its cirro- 
phore is very prominent. A parapodium from 
the middle of the body (Fig. 11) is more slender 
than anterior ones but of approximately the 
same size. The dorsal cirrus is heavy, conical 
and extends to only a short distance beyond the 
apex of the dorsal lobe. Pigment patches at its 
base are prominent. The notopodial lobes are 
well separated from one another, the acicula 
coming to the surface in a small lobe between 
them. In the neuropodium the dorsal lobe is the 
heavier and has two lips, the anterior rounded 
and longer, the posterior with a vertical terminal 
margin. The ventral neuropodial lobe is similar 
to the ventral notopodial. The ventral cirrus is 
heavy, its apex not reaching to the end of the 
ventral lobe. 

The notosetae are all homogomphous, the 
terminal joint slender, sharp-pointed, with a 
row of fine spikes along one margin. In the 
neurosetae the dorsalmost of the tuft are s imil ar 
to those in the notopodium, the median ones 
(Fig. 12) heterogomphous but have terminal 
joints like those in the notopodium, the ventral 
ones heterogomphous (Fig. 13), their terminal 
joints short, bluntly rounded at the apices and 
with a marginal row of strong spikes. 
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The type is No. 3237 in the collections of 
The American Museum of Natural His- 
tory. 

Leodicidae 

Leodice Savigny 

Leodice langi, new species 

Figures 14-18 

A single individual 45 mm. long and 4 mm. 
wide in widest portion. The peris to mium is 2 
mm. wide. The prostomium (Fig. 14) has 
rounded halves with a narrow depression between 
them. The median tentacle is fully four times as 
long as the prostomium and is much wrinkled, 
but so far as I could determine has no true articu- 
lations. The lateral tentacles are similar in 
form to the median but are shorter. The tentac- 
ular cirri are slender and extend to the middle 
of the prostomium (Fig. 14). The first somite 
is heavy, more than twice as long as the second. 
The gills begin as a single filament on the third 
parapodium (fifth somite) and finish as two 
filaments on the thirty-eighth somite. There is 
one pair of long slender anal cirri. 

The dorsal cirri of the first five parapodia are 
noticeably heavier than in later somites. In the 
fourth parapodium (Fig. 15) is a bifid anterior 
and rounded posterior lip and heavy dorsal and 
ventral cirri. The gill is a single branch attached 
to the dorsal cirrus. There are several aciculae 
in a tuft. The seventh parapodium (Fig. 16) is 
somewhat smaller than the fourth and the three- 
branched gill is partly attached to it and partly 
to the body wall. The ventral cirrus is a conical 
lobe at the end of a ventral swelling. The setal 
lobes are as in the fourth. The eleventh gill has 
five branches, the fifteenth has six, and in one 
later one there were seven. This was the largest 
number that I could find. At the posterior end 
of the gill row the number decreases from three 
at the next to the last to one on the last. The 
dorsal cirri are prominent throughout the body. 
Behind the gill region the ventral parapodia! 
pad which carries the ventral cirrus becomes 
much smaller and eventually disappears. In 
posterior parapodia there are two aciculae com- 
ing to the surface between the setal tufts and one 
with a hooked apex, ventral to this (Fig. 17). 

The setal structure is essentially the same 
throu gh out the body. The setae in the dorsal 
bunch are all simple, long and sharp-pointed. 
Those of the ventral tuft are compound, the 
terminal joint with terminal and subterminal 
teeth. The pectinate setae are about one-half 
as long as the simple ones of the dorsal tuft, 
their ends closely attached to the stalks of the 
latter. They have about ten indistinct teeth, 
the terminal ones of the row not much larger 
than the others. 

The maxilla has in general a light brown color 
with a prominent dark brown band at the junc- 
tion of the carrier with the forceps. Other brown 
patches are at the base of the carrier, at the tips 


of the forceps and at the basal margin of the 
toothed plates. The carrier is short, the forceps 
rather heavy by comparison. The left paired 
plate has seven teeth; the right, six; the im- 
paired, nine. The left ter min al paired plate has 
seven with the third and fourth fused; the right 
has seven (Fig. 18). The mandibles were lost 
in dissecting. 

The type was collected at Capetown, 
Africa, and is No. 3239 in the collections of 
The American Museum of Natural His- 
tory. 

Opheliidae 

POLYOPHTHALMTJS QUATBEFAGES 

Polyophthalmus papillatus, new species 

Figures 19, 20 

The type is about 10 mm. in length and 1 mm. 
in greatest diameter. The prostomium (Fig. 
19) is bluntly rounded. The body color (in alco- 
hol) is faintly yellow with, on the first somite, 
pigment which is somewhat scattered but shows 
a tendency to group in a transverse band. On 
the following seventeen somites this pigment is 
a noticeable narrow dark band lying transversely 
on the dorso-lateral surface. These are absent 
from the last four somites and are most notice- 
able in the median region. In anterior somites 
and more noticeable in the type than in others of 
the collection a narrow and much fainter brown 
band lies postero-ventral to these. There are 
twenty-six setigerous somites and ten pairs of 
lateral eyes, the first pair lying in the sixth 
somite. A single pair of eyes is on the prosto- 
mium. 

The parapodia are biramous, both branches 
long, slender, thread-like. The pygidium is 
blunt with a row of large papillae around its 
terminal margin. In the best preserved speci- 
mens the two dorsal ones (Fig. 20) are much 
smaller than the ventral ones, and their points 
of attachment are anterior to these. There are 
four ventral ones. In the type only two of these 
latter are retained, and in others of the collection 
they are entirely lost. So far as I can discover 
this equipment of large papillae has not been de- 
scribed in other species of this genus. 

The setae are thread-like and somite bound- 
aries indistinct. The pharynx (Fig. 19) when 
protruded has a globular outline and is thin 
walled. 

Collected at Lobito, Africa. The type 
is No. 3236 in the collections of The Ameri- 
can Museum of Natural History. 

Hermillidae 
Pallasia Quatrefages 
Pallasia capensis (Schmarda) 

HermeUa capensis Schmabda, 1861, p. 23 f 
PL xx, fig. 171. 

Sabdlaria ( Pallasia ) capensis McIntosh, 
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ISSo, pp. 418-420, PI. xxv- a, figs. 24, 25; PI. 
xxm-v, figs. 11, 12. 

Collected at Pompano, Africa, by H. 
Lang. 

Sabellidae 

Dasychone Sabs 

Dasychone loandensis, new species 

Figures 21-25 

In 1921 (Treadwell, 1921, p. 1) I identi- 
fied a specimen from St. Paul de Loanda, 
Africa, as Daaychmopsis bairdii McIntosh. 
Later study of this material made in con- 
nection with that of other specimens from 
this locality indicated that this identifica- 
tion was erroneous, and I am placing 
them in this new species. 

The type specimen is 20 mm. long and 5 mm. 
wide. The gills are 10 mm. long. The body color 
is light brown, the tips of the gills a little lighter 
than the body. On the dorsal surface is an ir- 
regular spattering of small dark brown spots. 
The only well-marked pigmentation on the body 
is a brown spot at the dorsal end of each thoracic 
uncinigerous row and a similar one at the ven- 
tral end of the abdominal ones. There are no 
pigment bands on the gill filaments though the 
outer filamentary appendages may be colored 
and give the effect of bands. Some barbules 
may be colored . The faecal furrow is narrow and 
deep, bending to the dorsal surface at the 
posterior end of the eighth somite. The dorsal 
surface is regularly convex. 

The collar (Fig. 21) is lowest at the dorsal end 
and increases in height toward the ventral end 
where it terminates in two prominent conical 
lobes. The antennae are longitudinally folded 
plates, narrow toward their apices and about as 


long as the first six somites. Each gill has more 
than twenty filaments of which the ventral pair 
are very short, the others longer and sub-equal. 
Throughout the greater part of the filament the 
barbule length is four or five times the width 
of the filament, but they are short at the apex, 
leaving the filament uncovered (Fig. 22). 
Rather indistinct eye spots (Fig. 23) alternate 
with the dorsal appendages which are paired and 
longer than the filament width. The barbules 
are densely crowded in two rows, and Fig. 23 is 
intended to show only their size and not their 
number. The collar is entire. The collar 
setae form a dense bundle, and their ends pro- 
trude from the surface less than do those of later 
somites. They are geniculate and sharp-pointed 
and carry a narrow striated wing along the con- 
vex surface. Of the uncinal rows in the follow- 
ing thoracic somites the first is longest and the 
seventh about one-half the length of this. The 
ventral ends of the rows are at about the same 
level so that this reduction in length involves 
the dorsal half. A thoracic seta from the seventh 
somite is essentially like those of the collar. 
The stalk is stout and carries the wing along the 
convex margin (Fig. 24). The uncini (Fig. 25) 
have one large tooth, and the crown is covered 
by a tuft of small sharp teeth. The body of the 
uncinus is definitely striated (not shown in 
figure). 

In one bottle of this collection are a 
considerable number of specimens much 
smaller than the type and which seem su- 
perficially to be quite unlike them. Care- 
ful examination, however, failed to show 
any important differences. 

Collected at St. Paul de Loanda by H. 
Lang. The type is No. 3238 in the collec- 
tions of The American Museum of Natural 
History. 
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Figs. 1-7. PerinereU diversidentata. 1, head, X 4; 2, dorsal pajagnaths, X 4.5; 3, ventral parag- 
naths, X 4.5; 4, ninth parapodium, X 11.5; 5, fiftieth parapodium, X 11.5; 6, notopodial seta, 
X 250; 7, neuropodial seta, X 250. 


Figs. 8-13. Eunereis africana, 8, head, X 12.5; 9, paragnaths, X 250; 10, ninth parapodium, 
X 45; 11, middle parapodium, X 45; 12, median neuroseta, X 250; 13, ventral nenroseta, X 250. 
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SOME ABNORMALLY COILED AMMONITES FROM THE UPPER 
CRETACEOUS OF ANGOLA 

By Otto H\as 

INTRODUCTORY REMARKS 


The ammonites here dealt with were 
studied in the course of the preparation 
of Part III of the writer's paper on Albian 
ammonites from Angola, to whose Intro- 
duction (Haas, 1942b, pp. 2-10) the 
reader is referred with regard to taxonomic 
problems, terminology and previous litera- 
ture. Furthermore, particular reference 
is made to the survey of previous records 
of the Angolan Upper Cretaceous deposits 
and their ammonites in an earlier paper 
on this subject (Haas, 1942a, p. 21). 

As in the case of the ammonites there 
discussed, the present forms are also 
believed to have been collected by Dr. 
Chester AA\ AYashburne about 1915. The 
field labels and inscriptions on the speci- 
mens indicate five different localities: 
“S-3” (= “2054”) and “S-22,” both south- 
west of Maria Theresa 1 : “2073” near 
Bembe; “2004” (= “30”), east of Bembe 
(near railroad station of Maria Theresa 2 ) ; 
and “E 50” (= “2003”) near Capolo 
(about 200 kilometers southeast of Lo- 
ancla, and about fifty-five kilometers 
northeast of Benguela Velha). Except 
for the last, all these localities are near 

DESCRIPTION 
NOSTOCERAS Hyatt 

Hyatt (1894, p. 569), when creating this 
genus, included it with Didytnoceras, 
Emperoceras and Exiteloceras in his family 
Nostoceratidae (ibid., p. 568), though 

1 This reference is found only on the label indicating 
the first locality, but it apparently covers the second 
as well. 

a This reference is found on the label indicating 
locality ‘ 2005” from which only gastiopods were 
collected, but it apparently covers “2004” as well, 
as Baculttet >, found only in the collections from the 
latter locality, are mentioned on this label. 


Maria Theresa, a railroad station about 
105 kilometers east southeast of Loanda. 3 
To judge by one of Haughton’s (1924, pp. 
80, 95) locality data, “Carimba ou Maria 
Theresa,” Carimba, whence come most 
of the Senonian ammonites described by 
that author, must be quite near Maria 
Theresa, but it could not be found on 
any of the maps available. 

On all the labels the locality is preceded 
by the formation name “Teba" (or “Teba, 
Senonian”), first used, according to the 
information kindly given by Air. AY. B. 
Heroy, by Dr. Chester AY. AYashburne in a 
written report on the geology of Angola 
which he made to a Belgian oil company, 
and since repeatedly applied, though not 
properly defined, also by Haughton (1924, 
pp. 81-83, 88, 95-99); here the beds *‘A,” 
“C” and “F" are distinguished within 
this formation. 

The acknowledgments previously (1942a, 
p. 1) made to Mr. AY. B. Heroy and Dr. 
H. E. A r okes are, for the same reasons, 
here renewed. For the drawings of the 
present paper also Miss Helen Babbitt 
is to be credited. 

OF FORMS 

admitting the latter to be “probably a 
more or less artificial group" in which he 
united “all such distorted forms" of the 
American Cretaceous “with unsymmetrical 
spirals in the ephebic stages, more or less 
prominent costae and two rows of tubercles 

* Maria Theresa cannot be found on Mouta and 
O'Donnell's (1933) geological map of Angola, but it 
is indicated on Folio 1 of the official topographic 
map (1933). Bembe (certainly not the Bembe at 7° 
south latitude and about 14°30' east longitude) 
cannot be found even on the latter map. 
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on the abdomen. . . . The gerontic stages 
often have a retroversal living chamber 
and are tuberc ulated." 

On the other hand, Hyatt stated the 
species of Nostoceras to be “true turrilites." 
For this very reason the writer, as pointed 
out elsewhere (1942b, p. 199), prefers to 
include the present genus in the Tur- 
rilitidae, thus following Stephenson’s (1941, 
p. 407) example. 1 
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rating the taxonomic significance of the 
mode of coiling. 

Nostoceras helicinum (Shumard) 
Figures la, 6, 7 

A.M.N.H. No. 254G1: two specimens 
Turrilitea helicinua Shumyrd, 1SG1, p. 191. 
Nostoceras helicinum. Heteroc*ras helicinum , 
Shumaid; Hyytt, 1894, p. 573. 

Nostoceras helicinum (Shumard); Stephen- 
son, 1941, p.‘410, PI. i-xxx, figs. 11, 12. 


Spec*. No. D 

2 (a) 15 1 mm. 

lb) ca. 24 0 mm. 
1 31 8 mm. 


Dimensions 2 
H W 

7 0 mm. 7 0 mm. 
ca. 10 0 mm. ? 3 

14 1 min. 13 6 mm. 


U 

4 9 mm. 
? 

9 0 mm. 


T 

10 3 mm. 
ca. 10 0 mm. 
ca. 23 0 mm. 


Nostoceras has been previously recorded 
from Angola by Haughton (1924) who de- 
scribed and figured an inteiesting form 
from “Maria Theresa ou Carimba” under 
the name .V. angolense. Two forms closely 
allied to Haughtods species are here 
discussed, and a third is referred to A\ 
helicinum , hitherto known only from the 
Navarro group of Texas. All these forms 
come from about the same locality as 
Haughton s. 

In referring them to Nostoceras , the 
writer relies chiefly on the turrilitid 
manner of coiling of the earlier septate 
whorls, as do also Stephenson (1941), 
Haughton (1924) and, though doubtfully, 
Spath (1921a). No complete body cham- 
ber is present in any of the specimens 
examined, but in two of them the begin- 
ning of the detachment of the last whorl 
seems to be visible. However, sometimes 
the assignment of a form to one of the 
genera of Hyatt's family Nostoceratidae 
may depend on the characters of the body 
chamber, as pointed out by Hyatt (1894, 
p. 576) for the separation of Exiteloceras 
from Nostoceras. On the other hand, it 
may be doubted whether the whimsical 
ways of coiling chosen by the living 
chambers of these late Cretaceous aberrant 
ammonites (see Stephensons [1941, pp. 
414-415, PI. lxxxiii, figs. 1-5] new genus 
Anaklinoceras) are at all qualified for 
generic characters. Such a doubt would 
be quite in line with Spath’s repeated 
warnings (e.g M 1939, p. 606) against over- 

1 Roman (1938, p. 445) also attaches Nostoceras 
to Turnlite i. 


Description. — The larger specimen 
(No. 1, Figs, la, 6) is sinistrally coiled and 
consists of one whorl and a half; it is 
septate throughout. Except for a small 
fragment of a gas chamber, the first 
two or three whorls are missing, as is the 
body chamber. At the anterior end of 
this specimen the last preserved volution 
is still in closely coiled contact with the 
precedent one; the test of the former’s 
continuation is seen on the matrix filling 
the umbilicus, thus wrongly suggesting a 
“columella," and the beginning of the 
detachment of the last volution seems to 
be recognizable. Three almost complete 
whorls are preserved in the smaller speci- 
men (No. 2, Fig. 7), which is dextrally 
coiled; here only the first half of the 
initial whorl seems to be missing near the 
apex; the last preserved volution has 
been oddly crushed and damaged, ap- 
parently before fossilization. This speci- 
men too seems to be septate throughout, 
but no septa can be traced. 

In both specimens the apical angle seems 
to be close to 90°, and the whorl section is 
subcircular, the dorso-ventral diameter 
but slightly exceeding (specimen No. 1) or 
equaling (specimen No. 2) the transverse 
one. In the former specimen the outer- 
most point of the section is at first slightly 


2 In the tahleb of dimenhionh foi the Nostoceras 
“TV* means the greatest diameter that could be 
measured, U H" the height (dorso-venlral diametei) 
of the last whorl, “W” its width (tiansverse di- 
amcteil, **r M the width of the umbilicus and “T” the 
total height of the preserved pait of the spire. All 
these figures are expressed in millimeteis and tenths 
thei eof. 

1 Whorl crushed. 
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above the siphuncle, which marks about 
the middle of the outer surface of the 
whorl; then it coincides with the siphuncu- 
lar site, and still later it is shifted farther 
down toward the lower row of tubercles. 
In the same specimen two deep con- 
strictions diametrically opposing each other 
are clearly visible in apical view (Fig. 6c) ; 
they appear to be deepest on the lower 
surface of the whorl and are flanked by 
ribs which are much higher and sharper 
than the others. There is one more 
constriction, less distinct than the pre- 
cedent ones and almost aligned with the 
first of them, in the anterior part of the 
last preserved volution. In one of the 
earlier whorls of specimen No. 2 even 
three such constrictions are indicated; 
here they are much narrower. There 
seems to be another indistinct constriction 
on the last preserved whorl, but none can 
be recognized on its crushed part. It 
seems worth noting that these constrictions, 
although clearly visible in Stephenson's 
neotype of this species (1941, Pl. lxxx, 
figs. 11, 12) and in the holotype of his 
variety humilis (ibid., Pl. lxxxi, figs. 4-6), 
as well as in N. stantoni (ibid., Pl. lxxx, 
fig. 2) and in its variety prematura (ibid., 
Fig. 8), are not mentioned in any of Shum- 
ard's, Hyatt's or Stephenson's descriptions 
of the forms concerned. They are, however, 
duly stressed in Stephenson's (1941, p. 
413) description of his N. colubriforme and 
mentioned also in Haughton's (1924, p. 
95) description of his N. angolense; they 
are best seen in the side view (Stephenson, 
1941, PL lxxxi, fig. 2) of the holotype of 
N. colubriforme. 

Only the posterior quarter of the first 
preserved volution of the smaller specimen 
(No. 2) seems to be smooth. Then at a 
diameter of about 5 mm. fine, uniform 
ribs appear, which gradually become 
sharper and a little oblique, running 
from the upper right to the lower left in 
this dextral example. On the next whorl 
the costae become stronger, sharper and a 
little more oblique; sporadically they 
bifurcate at the boundary between the 
outer and the umbilical surfaces. From 
forty-five to fifty ribs per whorl can be 
counted throughout development. The 


first indication of tubercles appears at a 
diameter of about 12 mm. All the ribs are 
just a little raised on the outermost part 
of the whorl section, thus forming at 
first only one row of fine tubercles. About 
a whorl's length farther orad, however, 
there are two rows of tubercles on either 
side of the siphuncle; these tubercles are 
not found on every rib, from one to two 
plain ones being intercalated between two 
tuberculate ones. Here and there, particu- 
larly in the foremost part of the last 
preserved volution, these tubercles de- 
velop into veritable spines (Fig. 7c). 1 
Those of the upper row point outward and 
slightly upward, those of the lower one 
outward and slightly downward. Bifurca- 
tion of ribs seems now to occur more fre- 
quently in the same zone as before. 

The earliest preserved part of the larger 
specimen (No. 1) corresponds in omar 
mentation to the last preserved one of 
No. 2, except for the fact that in the 
former, which is sinistrally coiled, the 
costae are oblique from the upper left to 
the lower right. In this example the 
tubercles can be observed to be formed 
first on the prominent ribs bordering the 
constrictions; on each side of the first 
of them there is but one transversely 
elongated tubercle, approximately occupy- 
ing the siphuneular site; soon, however, 
two row’s of tubercles can be recognized. 
The lower ones are always further de- 
veloped than the upper ones. The former 
are situated immediately above the line 
of contact with the succeeding volution. 
Only in the anterior part of the last whorl 
do they become distinctly spinous, al- 
though not to the same degree as in the 
smaller example. In this part of the 
whorl the ornamentation of the outer 
surface is obviously disturbed and some- 
what distorted by a lesion of the shell 
which, however, healed afterward. On 
the intact lower surface of this part of 
the conch the ribs are seen (Fig. 6d) to 
bifurcate almost regularly on, or slightly 
above, the umbilical edge and to be 
slightly rursiradiate; all of them are rather 

i Another spine, even longer and sharper than that 
seen in this figure, could also be freed from matrix 
and reconstructed, but its tip broke off afterward 
and could not be recovered. 
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sharp and prominent, but some stand out 
by being particularly so. In the more 
advanced ontogenetic stages represented 
by this specimen the total number of ribs 
per whorl increases from fifty-eight on 
the posterior part of the preserved part 
of the spire to sixty-three on the anterior 
one. Also in this specimen there are 
from one to two, occasionally three, simple 
ribs intercalated between two tuberculate 
ones. 

The siphonal lobe and a part of the 
left half of the external suture line could 
be studied well in specimen No. 1 (Fig. la) ; 
(preparation of the right side of this 
suture line would have meant destruction 
of the beautifully preserved test of the 



Fig. 1. Suture hne3 of (a) Nostoceras hdi- 
cinum (Shumard), A.M.N.H. No. 25461:1; 
(b) Noatocera8 maria-theresianum, new species, 
holotype, A.M.N.H. No. 25463. 

lower surface, as seen in Fig. 6d). The 
rather short siphonal lobe is divided by 
a comparatively slender, trapezoidal, me- 
dian knob, with moderately indented 
margins, into two branches with two points 
each; the lower ones of the latter are 
almost perpendicular; the upper ones 
approach a horizontal position; there is 
one more lateral branch on either side 
of this lobe. The external saddle is 
the most outstanding element of this 
suture line; it is intersected by a strong, 
trifid lobule which points decidedly ven- 
trad; its outer stem is upright and much 
higher than the dorsad-inclined inner 
one; both are subdivided by three- 
pronged lobules. The first lateral lobe 
is extraordinarily wide, about twice as 
broad as the external saddle, and attains 


a depth of one and two-thirds of that 
of the siphonal lobe; it is divided by a 
clumsy, broad-trapezoidal, dorsad-inclined, 
bifid leaf which might better be called a 
secondary saddle; the inner of the two 
main branches of this lobe is much deeper 
and is also wider than the outer; the former 
if trifid; the latter is bifid, and its two 
branchlets are separated from each other 
by an elaborate, dorsad oblique leaf. The 
lateral saddle is much lower than the 
external one, its top growing only a little 
higher than the median knob; it is inter- 
sected, in its upper half, by a long, three- 
pronged, perpendicular lobule, and its two 
bifid stems are arranged almost symmetri- 
cally on both sides of this lobule. Dorsad 
of this saddle follow a deep, almost per- 
pendicular, trifid branch of a lobe, ap- 
parently the outer branch of the second 
lateral lobe, ending in a three-pronged 
point, and a richly indented leaflet which 
is inclined dorsad. 

Occurrence. — Locality “S-22,” south- 
west of Maria Theresa. 

Remarks. — It is true that specimen No. 
1 is sinistrally, No. 2 dextrally, coiled. 
This does not, however, prevent their 
reference to the same form, since, as seen 
from Hyatt’s (1894) and Stephenson’s 
(1941) papers, the forms of this genus 
often include individuals of both modes of 
coiling. 

As to the delimitation of the typical 
form of this species from its two varieties 
separated by Stephenson, variety crassa 
and variety humilis , the reader may be 
referred to that author (1941, p. 412, 
PI. lxxxi, figs. 4-8). Among the other 
Nostoceras of the Navarro group, N. 
hyatti Stephenson (1941, p. 410, PL lxxxi, 
figs. 9-12) appears most closely to resemble 
the present species, but it can readily be 
distinguished by its coarser and, particu- 
larly on the earlier whorls, less dense 
ribbing, by the earlier appearance of its 
tubercles, by its more angular, less rounded 
whorl section and by the more pointed 
apical angle, especially of its earlier 
volutions. 

The two other forms of Nostoceras de- 
scribed in this paper will be compared 
below. 
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In its general plan the suture line of 
the present species, here described and 
figured for the first time, resembles fairly 
well that of N. subangulatum Spath 
(1921a, p. 251, PL xxii, fig. 3c), which, 
on its part, has been compared by that 
author with those of three North Ameri- 
can Didymoceras, D. tortum (Meek, 1876, 
PI. xxii, fig. 4c), D. stevensoni (Whitfield, 
1880, PI. xiv, fig. 8) and D. pauperum 
(Whitfield, 1892, Pl. xlv, fig. 5). N. 
subangulatum and N. helidnum have in 
common the short siphonal lobe and the 
extremely broad first lateral lobe, the 
latter being divided by an unusually broad 
and clumsy trapezoidal leaf and having 
an inner branch remarkably stronger and 
longer than the outer one. Attention may, 
however, be drawn to the fact that the 
one or the other of these sutural characters 
can be observed in some Albian turrilitids, 
e.g., Marietta bergeri (see Spath, 1937, 
text fig. 178f), M. nobilis (ibid., text fig. 
181c), Ostlingoceras puzosianum (ibid., 
text fig. 183c). This observation may 
well support the writer’s belief in the 
relationship of Nostoceras to the older 
Turrilitidae. 

There is, in both the shape of the conch 
and the ornamentation, some resemblance 
between the present form and “Turrilites” 
binodosus Hauer (1866, p. 8, PL i, fig. 6) 
from the Upper Cretaceous Gosau Beds 
of the Austrian Alps, but the latter species, 
thought by Spath (1921a, p. 251) to belong 
either to Didymoceras or to Bostrychoceras, 
has a finer ornamentation, particularly with 
fewer and less prominent tubercles. 

The smaller specimens from Hornby 
Island described by Whiteaves (1903, p. 
332, cum synon ., PL xlii, figs. 1-3) under 
the name “ Heteroceras ” hombyense re- 
semble the present species even more 
closely; the similarity between his fig. 2 
and Stephenson’s neotype of the latter 
might even suggest eonspecificity; at 
least both forms must be considered 
congeneric. However, Spath (1921a, p. 
251) and, following his example, Haughton 
(1924, p. 95, Pl. iv, fig. 2) refer Whiteaves’ 
species to Hyatt’s (1894, p. 573) genus 
Didymoceras. It may be added that 
Spath (1921b, p. 56) recorded “Didymoceras 


of the type of D. nebraskense-cooperi 
(Meek) and D. hombyense (WTiiteaves)” 
from the Barro do Dande (north northeast 
of Loanda), Angola. 

Nostoceras cf. angolense Haughton 
Figures 2, 8 

A.M.N.H. No. 25462: two specimens 

Cf. Nostoceras angolense H \ughton, 1924, 
p. 95, Pl. iv, fig. 1. 

Dimensions 

Spec. 

No. D H W U T 

1 ? ca. 11.0 ca. 12.0 ? 31.0 mm. 

mm . 1 mm. 1 

Description. — The larger fragment 
(specimen No. 1) consists of about one 
whorl, with the base of the precedent one, 
of a dextral turrilitid shell with a rather 
acute apical angle. It corresponds in 
size to the fifth whorl of Haughton’s type 
and seems to show just the beginning of 
the detachment of the spire. At its 
anterior end the fragment is unseptate; 
it cannot be decided whether or not its 
beginning, which is in part hollow and in 
part filled with crystallized calcite, is 
still septate. 

The whorl section (Fig. 2) is decidedly 



Fig. 2. Nostoceras cf. angolense Haughton, 
A.M.N.H. No. 25462: 1, section at anterior end. 

angular, even between the sharp tubercles; 
the upper tubercles are at about the upper 
third of the whorl, marking its outermost 
point; the lower ones are at the line of 
contact with the following volution. The 
siphuncle is assumed to be situated be- 
tween the tubercles, slightly below the 
middle of the outer surface. 

As far as the ornamentation can be 
examined, it consists of transversely elon- 
gated, prominent tubercles which are de- 
veloped as sharp spines and are alternately 
arranged in two rows, the site of which 

1 At anterior end. 
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has been indicated above. Ten tubercles 
per half whorl can be counted along the 
base of the precedent volution, which is 
just visible; they are slightly less abun- 
dant (eight or nine per half whorl) in each 
row of the preserved volution. Indistinct 
folds, forming a sharp, orad concave arc 
culminating in the upper tubercles, are 
present, but there are no proper ribs, nor 
is there any distinct connection between 
upper and lower tubercles. 

A small slice of a whorl of another 
specimen, corresponding in size to the 
last preserved one of No. 1, shows the 
same characters in section and ornamenta- 
tion and is, therefore, also referred to 
this form (specimen No. 2). 

No suture lines could be studied. 

Occurrence. — Locality “S-3” (= 

“2054”), southwest of Maria Theresa. 

Remarks. — In the shape of the conch, 
the mode of coiling, the section of the 
whorls and the site and sharpness of the 
tubercles this form agrees fairly well 
with N. angolense Haughton from the 
same region. However, it does not show 
any distinct ribs, and its tuberculation 
seems to be slightly denser at the same 
diameter. It is, therefore, not thought 
to be fully conspecific with Haughton’s 
type, referred to the Senonian by that 
author. The present fragments, found 
in the same piece of matrix as the un- 
doubtedly Maestrichtian Axonoceras de- 
scribed below, might represent a younger 
mutation of Haughton’s species. 

The form under discussion is readily 
distinguished from X. helidnum by its 
much more pointed apical angle and by 
its quite different ornamentation; on 
the other hand, it is closely related to N. 
maria-theresianum which will be compared 
below. 

Nostoceras maria-theresianum, 
new species 
Figures lb, 9 

A.M.N.H. No. 25463: one specimen 

Dimensions op Holotype 

D H W XT T 

23.3 mm. ca. 10 12.5 nun. 4.3 mm. 24 mm. 
mm. 


Description. — The single specimen (holo- 
type) is a sinistrally coiled, turrilitid shell, con- 
sisting of two closely coiled volutions which are 
apparently septate throughout. The apical 
angle amounts to about 45°. 

In intemodal section the outer surface appears 
to be rounded, with its outermost point between 
the half and the upper third of the whorl. Both 
the upper and lower surfaces are also rounded, 
the impressed zone of the upper one hardly 
exhibiting any concavity. The umbilical wall 
is gently vaulted, with its convexity dorsad. 

The dominant features of the ornamentation 
are two rows of obliquely elongated, sharp 
tubercles. Some of those near the anterior end 
become decidedly spinous. Those of the upper 
row mark the farthest projecting point of the 
outer surface, slightly below the upper third of 
the whorl, whereas those of the lower row accen- 
tuate the edge separating the outer surface from 
the base of the whorl; they are just visible at 
the line of contact with the succeeding volution. 
In either row from twenty-two to twenty-four 
of these tubercles can be counted per whorl; 
they seem to be slightly more closely spaced 
on the penultimate whorl than on the final one. 
As a rule there are only indistinct folds or fine 
riblets connecting the upper tubercles with the 
lower ones obliquely from the upper left to the 
lower right, in the same direction as the elonga- 
tion of the tubercles. Here and there other 
folds or riblets can be seen to be intercalated 
between, and parallel to, those mentioned 
above. Stronger ribs are found only where 
they flank the two constrictions of the last whorl 
which are separated from each other by an 
interval of about half a volution. Three more 
such constrictions, distant only about a third 
of a whorl from each other, are, though less 
distinctly, seen on the penultimate volution. 
All these constrictions run in a slightly sigmoidal 
course across the outer surface, as do the accom- 
panying ribs (Fig. 9b). In addition to the 
folds and riblets, there are also fine striae of 
growth, best visible above the upper tubercles, 
where all these elements of ornamentation first 
assume a radial direction and then turn sharply 
forward on the upper surface, describing, in the 
impressed zone, an arc which is strongly convex 
orad (cf. Spath’s, 1921a, pp. 250-251, description 
of the ornamentation of his JV\? subangulaium) . 

Only a part of the suture line, from the right 
external saddle to the middle of the left first 
lateral lobe, is visible (Fig. lb). There is a 
short, rather broad siphonal lobe, divided by a 
lancetiform median knob with comparatively 
richly indented margins; its two terminal points 
diverge but little, and there is one lateral point 
on either side. Only the external saddles can 
be studied on both sides of this suture line; 
they disclose the dissymmetry usual in tumlitids. 
Both of them are low and sturdy, but the right 
one is even a little lower than the left and much 
more deeply intersected by the trifid lobule, and 
a line connecting the tops of its stems would 
slope more decidedly dorsad. The two main 
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stems of the left external saddle are almost 
equal in both height and width; in addition, 
there is, at its left margin, a lateral leaf which 
is almost as strong as the main stems. Only 
the outer branch of the first lateral lobe is still 
visible; it is more than one and a half times as 
deep as the siphonal lobe, strong, ventrad ob- 
lique and bifid with two rather long terminal 
points and two shorter lateral ones immediately 
above them. Dorsad there follows a strong 
upright leaf whose height is about three-fifths 
of that of the external saddle. This leaf may 
represent only a part of the secondary saddle 
dividing the first lateral lobe which, in this 
species too, seems to be extremely broad. By 
this feature, by the strong development of the 
leaf in the middle of this lobe and by the shallow- 
ness of the siphonal lobe this suture line much 
resembles in its general plan those of other 
Noatoceras , particularly that of N. subangulatum 
Spath (1921a, PL xxii, fig. 3c). 

Occurrence. — Locality “S-3” (= 

“2054”), southwest of Maria Theresa, 
in same piece of matrix as N. cf. angolense. 

Remarks. — This form is, no doubt, 
very close to the precedent one, but it 
cannot be considered conspecific; it 
differs from the latter and from Haughton’s 
type of N. angolense by its less pointed 
apical angle, by its more rounded inter- 
nodal section and by the somewhat lower 
site of the outermost point of the external 
surface, as marked by the upper tubercle; 
from the typical N. angolense it differs, 
moreover, by its indistinct costation. 

From N. helidnum the new species 
can easily be distinguished by its less 
depressed conch and by its stronger tu- 
bercles which constitute the dominant 
feature of the ornamentation, whereas 
the costation, so distinct in Shumard’s 
species, is here almost missing. Further- 
more the suture line of the latter is, at 
about the same size of the conch, much 
more elaborate, and its external saddles 
are not so low nor so sturdy as those of 
the present form. 

It resembles in its shape, in whorl section 
and in its sutural characters iV.? subangu- 
latum Spath (1921a, p. 250 PI. xxii, figs. 
3a-c) from the Senonian TJmkwelane Hill 
fauna of Zululand, which is, however, a 
much larger and more robust form with a 
much more distinct, coarser costation and 
comparatively less pronounced and less 
closely spaced tubercles; it also differs 
in whorl section inasmuch as the upper 


surface appears to be less rounded and the 
external one to be steeper in its upper 
part and more concave between the 
tubercles ; also the outermost point of 
the section, marked by the upper tubercle, 
is situated a little lower, viz., at half 
the height of the whorl, in Spath’s species. 

“Turrilites” pauper Whitfield (1892, 
p. 268, PL xlv, figs. 1-5) from the lower 
Greensand marls of New Jersey, re- 
peatedly compared by Spath with his 
Zululand form mentioned above, also 
somewhat resembles the present specimen 
in its sutural characters, but it has a more 
pointed apical angle and a quite different 
ornamentation, with much more pro- 
nounced ribs and far less well developed 
tubercles. 

Axonoceras Stephenson 

This genus, created quite recently by 
Stephenson (1941, p. 422) to include some 
peculiar forms from the NeylandviUe 
marl, the basic member of the Navarro 
group of Texas, is stated by that author 
to be restricted to that region and horizon. 
Indeed it has hitherto not been recorded 
from any other region, unless the frag- 
ment described and figured by Maury 
(1930, p. 187, PL xi, fig. 7), under the 
name Glyptoxoceras sp. indet., from the 
Campanian? of the State of Parahyba do 
Norte, Brazil, whose ribs are ventrally 
developed as collars very much like those of 
some Axonoceras , should turn out to be- 
long to this genus. However, a species 
undoubtedly referable to it is here de- 
scribed from Angola. 

In the writer’s opinion the most dis- 
tinctive generic character of Axonoceras 
is its peculiar mode of coiling which is, 
so to say, irresolute and irregular in the 
early stages but becomes quite regular 
at maturity, thus leaving open interspaces 
varying in width between the outer whorls 
and the inner ones. As this manner of 
coiling is beyond any doubt recognizable 
in the Angola examples, the writer does 
not hesitate to refer them to Stephenson’s 
new genus, although this may involve 
two slight modifications of his generic 
diagnosis. As seen from the following 
description, the forms of this genus are 
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not necessarily coiled in one plane but may 
also exhibit a slightly helicoid coiling; 
and the two rows of ventral tubercles do 
not necessarily persist throughout de- 
velopment but may be confined to certain 
ontogenetic stages. A suture line of 
this genus is described and figured for the 
first time in the present paper. 

Stephenson, without indicating his rea- 
sons, includes his genus in the family 
Cosmoceratidae. As this family, accord- 
ing to Hyatt’s (in Zittel-Eastman, 1900, 
p. 586) diagnosis, comprises only “dis- 
coidal and involute forms,” it must be 
assumed that Stephenson does not take 
it in Hyatt’s circumscription but in the 


any stage.” Axonoceras seems, further- 
more, to be related also to some late 
Turrilitidae, e.g., Nostoceras , and to the 
“ptychoceratid” genus Solenoceras (see 
p. 10); with both those genera it has in 
common the two rows of ventral tubercles, 
as have all the genera included by Hyatt 
(1894, p. 568) in his family Nostoceratidae. 
Be that as it may, it seems at present hardly 
possible definitely to determine the family 
relationship of this interesting genus, 
which might meanwhile better be con- 
sidered to be “incertae sedis.” 

Axonoceras angolanum, new speices 

Figures 3, 10-13 


wider one of 

Zittel (see 

1910, p. 495), A.M.N.H. 

Dimensions 4 

No. 25464: six 

specimens 

Spec. No. 


D 

H 

W' 

U 

Paratype: 2 

(») 

18 . 8 mm. 

29 Vs 

31 

467* 


(b) ca. 33.0 mm. 

ca. 28 

ca. 28 

? 

Holotype: 1 

(a) 

24 . 0 mm. 

287s 

29 

52 


(b) 

33 . 6 mm. 

26 

247* 

527* 


and that he was induced to refer Axonoceras 
to it by his belief in some relationship 
between this genus and Crioceras, which 
is included by Zittel in his family Cosmo- 
ceratidae, as is the family Crioceratidae 
by Hyatt (ibid,, p. 588) in his super- 
family Cosmoceratida. However, not only 
the affinity between Cosmoceras and 
Crioceras may be questioned, 1 but also 
that between the latter genus and Axono- 
ceras is not certain. Its slightly helicoid 
coiling might suggest that Axonoceras is 
even more closely related to d’Orbigny’s 
typical Helicoceras , 2 which it resembles 
also, to a remarkable degree, in the char- 
acter of costation. This would, however, 
involve the reference of Axonoceras to the 
Hamitidae, in which Helicoceras is in- 
cluded by Spath (1939, p. 604) 3 ; but the 
new genus would not quite fit into this 
family which was intended by Hyatt 
(in Zittel-Eastman, 1900, p. 586) to in- 
clude solely forms “with no tubercles at 

i Roman (1938, p. 352), on his part, attaehes 
Crioceras to nis family Palaeohoplitidae. 

* Hardly any of the various forms described later 
under this generic name seem really to be related to 
the genotype H. annulatum d’Orbigny (1841, p. 611, 
PL cxlvut, figs. 7-9). 

* Spath even believes it "to represent merely 
ordinary Hamites in which the coiling may be heli- 
coid 1 * and, in consequence, proposes to suppress the 
generic name HeUcoctraa, 


Description. — The holotype (specimen No. 
1), although not complete, is a full spiral. The 
paratype (specimen No. 2) is preserved up to 
about the same diameter as the holotype, but 
about a third of its outer whorl is missing. In 
both these examples only the foremost part 
seems to belong to the body chamber. In 
addition, there are four whorl fragments (Nos. 
3-6), corresponding to from a quarter to a third 
of a volution and varying in length from 13.6 
mm. to 32 mm. The largest of them (specimen 
No. 6) corresponds, in both size and ontogenetic 
stage, to the last third of the outer whorl of the 
holotype and seems to be unseptate, at least 
in its anterior part; the others, which are 
smaller, seem to be septate throughout. 

In both the holotype and the paratype the 
peculiar mode of coiling characteristic of this 
genus can well be studied. In the former 
almost the apex is visible; at any rate, the conch 
begins with a whip-shaped, irregularly curved 
portion, which is about a third of a volution 
long and less than half a millimeter thick at its 
visible origin. Then this innermost volution 
forms a steep hump and turns abruptly under 
an angle of a little less than 90°, to continue in 
an almost straight portion which corresponds 
to about another third of a volution. Then 
there is another, less steep hump, whence the 
conch continues, quite surprisingly, in a graceful 

* Here "D” means the diameter expressed in mm., 
"H** the height of the last whorl, "W /M its width 
measured over the ribs and “U” the width of the 
umbilicus. "H,** "W m and “U’* are expressed in 

S er cent of "D,** decimals having been reduced or 
lcreased, respectively, to full or half per cent. 
Both specimens have been measured: (a) about 
half a whorl apicad of, and (b) at, the anterior end. 
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spiral which is slightly elongated elliptically. 
Thus the inner whorl has a more or less tri- 
angular shape, the triangle having an almost 
straight base but convex sides and rounded 
comers, whereas the outer volution forms an 
almost regular spiral. Up to the first hump 
the inner whorl has a rather loose contact with 
the outer one; from there on they never again 
touch each other, the distance between the 
venter of the former and the dorsum of the 
latter varying from 1 mm. to 2.5 mm. This 
variation is due chiefly to the lesser degree of 
curvature of the inner whorl, as compared to 
the outer one (see e.g., Stephenson’s, 1941, 
fig. 4 of a paratype of his A. compresaum) . The 
open space within the inner coil is about 7 mm. 
wide and of about the same height. It is note- 
worthy that this shell deviates from Stephenson’s 
(1941, p. 422) generic diagnosis in the fact that 
it is not coiled m one plane but in an extremely 
flat, helicoid, dextral spiral (see Fig. lOd). 
The paratype exhibits about the same peculiari- 
ties of coiling, but here the deviation from the 
plane seems to be sinistral (Fig. 11c). 

The whorl section is subcircular in the earlier 
stages (specimen No. 4, Fig. 12), the width, as 
a rule, slightly exceeding the height. Later 
the dorsum becomes decidedly flat and the 
maximum width is, now, near the umbilical 
edge; this development is best seen in the 
paratype (Fig. 11c) and at the posterior end of 
the largest whorl fragment (No. 6, Fig. 13). 

There seems to be a slight indication of 
ribbing even on the first, whip-shaped portion 
of the inner coil of the holotype; certainly the 
costation is quite distinct on its next portion, 
between the first hump and the second, and on 
the corresponding one of the paratype. In 
the holotype about twenty fine, closely spaced, 
almost radial riblets can be counted on that 
portion of the inner whorl which is about 10 
mm. long. They become more pronounced 
and, gradually, rursiradiate on the last third of 
this whorl, where about twenty-five ribs can be 
counted. At the end of this whorl they are 
seen to describe an extremely flat, orad concave 
sinus across the venter. There are altogether 
fifty-two ribs on the outer volution of the holo- 
type. They are weakest on the dorsum on 
which they run straight across or in a very 
shallow, orad convex sinus. On the umbilical 
edge they become more distinct and then run 
in a decidedly rursiradiate, slightly sinuous 
course across the sides, gradually gaining 
strength and sharpness. In the outer zone of 
the sides they are markedly narrower than the 
intereostals; on the venter they are only half 
as wide. Here the costae are sharpest and most 
prominent. In about the third quarter of this 
volution small, though rather sharp, tubercles, 
which mark the latero-ventral edges, are clearly 
perceptible. Elsewhere in the holotype as well 
as in the paratype and in two of the whorl 
fragments (Nos. 4, 6) these tubercles can be 
found but rarely and, it may be added, only 
by one who expects to find them, since they 


are as a rule only slightly indicated. It seems 
worth noting that here and there in the outer 
whorl of the holotype the costae seem to cross 
the venter slightly obliquely “from the upper 
right to the lower left”; this seems to have 
some connection with the slightly helicoid, 
dextral coiling of this example. 

The ornamentation of the paratype agrees 
fairly well with that of the holotype, except that 
in the foremost portion, believed to belong to the 
body chamber, some ribs are farther apart 
from each other than the others and, particularly 
on the venter, reinforced to form “collars,” such 
as are also seen in Stephenson’s (1941, PI. 
lxxxix) figs. 1 (holotype of A. compresaum) and 
6 (holotype of A. pingue). Such a development 
is also found in the ventral portion of one of the 
earlier ribs of this specimen, which is not re- 
inforced on the sides. These collars seem to be 
a gerontic feature; they occur on the paratype 
but not on the holotype, which, although of the 
same diameter, seems to attain the gerontic 
stage only later. 

On the largest whorl fragment (No. 6) the 
ribs can be seen to cross the dorsum a little 
obliquely; some of them are almost effaced 
here, whereas others continue across it almost 
unweakened. It is true that there are slight 
differences in density of costation and strength 
of the ribs between the four whorl fragments 
under examination, but on the whole their 
ornamentation seems to agree with that of the 
correspondent stages of the holotype. As best 
seen in the latter (Fig. 10a, b), the costae slope 
in maturity much more steeply on their apicad 
side than on the orad one. 

Continuous suture lines can be traced only 
in the two smallest whorl fragments (Nos. 3 



H — 5-6 mm. 

Fig. 3. Suture line of Axonoceras angolanum , 
new species, A.M.N.H. No. 25464:4. 


and 4); the latter permits study of the right 
suture line in full, though in different places 
(Fig. 3). There is a comparatively narrow 
siphonal lobe with two long and but slightly 
diverging terminal points and two lateral ones 
on each side; the median knob is triangular in 
shape and has a distinct notch on each side. 
The external saddle is broad and but little inter- 
sected, except for the short, three-pronged 
lobule which points slightly dorsad; both its 
stems are about equal in height and width. 
The first lateral lobe is markedly shorter than 
the siphonal one, wide and distinctly bifid, its 
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two terminal prongs pointing decidedly apicad. 
The lateral saddle is lower and narrower than 
the external one and divided by a three-pronged, 
dorsad-inclined lobule into a lower, narrower, 
outer stem and a higher, broader, bifid, inner 
one. The second lateral lobe is shorter than 
the first and remarkably broad; this lobe is 
also distinctly bifid; both its branches are 
three-pronged, the outer one being the stronger. 
Dorsad there follows the internal saddle, which 
is lower and narrower than the lateral one, 
bifid and comparatively richly indented. The 
antisiphonal lobe is a little more than half as 
deep as the second lateral one, with a three- 
pronged terminal point and two lateral ones on 
each side. It is noteworthy that the tops of 
the three saddles and the bottoms of the three 
first lobes each lie in one straight line. 

The presence in this suture line of only six 
lobes and six saddles appears to support the 
belief in some hamitid relationship of this genus, 
as voiced above (p. S). The bifidity of its 
lateral lobes may suggest derivation from a 
lytoceratid stock. 

Occurrence. — Locality “S-3” (= 
“2054”), southwest of Maria Theresa, in 
same piece of matrix as N. cf. angolense 
and N. rmria-theresian um. 

Remarks. — The sharp, decidedly rur- 
siradiate ribs of the outer whorl, as seen 
best in the holotype of this new species, 
are strongly reminiscent of those of 
Helicoceras annulatum d’Orbigny (1841, 
p. 611, PL cxlviii, figs. 7-9), the geno- 
type of Helicoceras . However, the peculiar 
manner of coiling of the present form and 
its two rows of ventral tubercles, although 
observable only occasionally, leave no 
doubt concerning its reference to Axono- 
ceras . A . angolanum can justly be called 
not only the most elegant but also (taking 
into account the fact that its holotype must 
have attained, when complete, a diameter 
of about 45 mm.) the largest known 
species of this genus. 

It is specifically different from all of 
Stephenson’s species. The genotype, .4. 
compressum (1941, p. 422, PL lxxxix, 
figs. 1-5), is, except for its initial whorl, 
more closely coiled and has a stiffer, less 
sharp and less rursiradiate costation. 
A. pingve (ibid., p. 423, Pl. lxxxix, figs, 
6-8) is stouter than the present species 
and has much coarser ribs and tubercles. 
A. midticostatum (ibid., p. 423, Pl. lxxxix, 
figs. 9-11), as well as its variety rotunda 
(i&M., p* 424, Pl. lxxxix, figs. 12-14), 


is readily distinguishable by its closer 
coiling and its finer and denser costation, 
consisting of radial and straight, or al- 
most straight, ribs. Furthermore, all 
these forms are said to be coiled in one 
plane. 

SOLENOCERAS CONRAD 

This genus, established by Conrad 
(1860, p. 284) on Hamites annidifer Morton 
(1842, p. 213, Pl. xi, fig. 4; Whitfield, 
1892, p. 273, Pl. xlv, figs. 6-8) and after- 
ward explicitly discussed by Meek (1876, 
pp. 410-412) and Whitfield , (1892, pp. 
271-273), being rejected by the former 
author and amended by the latter, is 
represented in this collection by a single, 
incomplete, but well preserved specimen. 

Stephenson (1941, pp. 398, 399) includes 
this genus in the family Ptychoceratidae, 
apparently created by Meek (1876, p. 
410) and “provisionally” also used by 
Hyatt (1894, p. 577), who, however, no 
longer acknowledged this family in 1900 
(in Zittel-Eastman, p. 571). It is indeed 
doubtful whether this family can be main- 
tained, especially since Ptychoceras is now 
considered by Spath (1939, p. 605; 1941, 
p. 656) merely a subgenus of Hamites . 
This would, of course, involve the in- 
clusion of Solenoceras in the Hamitidae, 
which, on the other hand, are stated by 
Hyatt (1900, in Zittel-Eastman, p. 587) 
to have “no tubercles at any stage”; 
Solenoceras , however, is distinguished from 
the older Ptychoceras chiefly by its two 
rows of ventral tubercles. Moreover, 
its resemblance to Ptychoceras does not 
necessarily prove its descent from the 
latter but may be due merely to the 
recurrence of the same characteristic 
manner of coiling. 

On the other hand, there seems to be 
some relationship between this genus and 
Axonoceras, as both have in common 
certain characters of the ornamentation 
and, to a lesser degree, also of the suture 
line. Here again quite different ways of 
coiling may have been followed by two 
genera of the same stock. In the writer's 
opinion Solenoceras like Axonoceras cannot 
at present definitely be included in any 
known family. However, its markedly 
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bifid lateral lobes seem, as in Axonoceras , 
to indicate the origin from a lytoceratid 
lineage. 

All species described under the generic 
name Solenoceras are North American, 
but there are also some late Cretaceous 
ammonites recorded from other parts of 
the world under other generic names which 
undoubtedly belong to this genus. As 
an example might be cited “Hamites 
(. Ptychoceras )” minimus Basse (1931, p. 
17, PI. r, figs. 20-22) from the Upper 
Maestrichtian of Andrafiavelo, Madagas- 
car, whose ribs are “pourvues, sur la region 
ventrale, de deux tubercules fins et aigus.” 
“Ptychoceras” crassum Whitfield (1880, p. 
459, PI. xvi, figs. 3-6), made by Hyatt 
{in Zittel-Eastman, 1900, p. 588) the 
genotype of his genus Oxybeloceras, is 
thought by Stephenson (1941, pp. 399, 
400) to be probably a Solenoceras , despite 
its greater size; the writer is inclined to 


Description. — The single specimen (holo- 
type) consists of a comparatively long portion 
of the thinner limb with the beginning of the 
hook which is, however, preserved only on the 
left side. The fragment is septate throughout. 

The whorl section, as seen in a fracture near 
the mid-length of this fragment (Fig. 4a), is 
inverse-oval and slightly higher than wide; 
it attains its maximum width at about the first 
third of the height, whence the sides converge 
decidedly toward the venter, less so toward the 
latero-dorsal edges. The dorsum is com- 
paratively wide and almost flat, the venter is 
narrowly rounded, though distinctly separated 
from the sides by latero-ventral edges, which 
are marked by the tubercles. At the beginning 
of the hook the section (Fig. 4b) has become 
a trifle wider than high; here the venter is flat 
and still more neatly separated from the sides, 
while the dorsum is slighly concave. 

There is a distinct, though shallow and rather 
narrow constriction at about the first third of 
the length of the fragment; it runs all around 
the limb, but it is more clearly visible on the 
left side (Fig. 14b) than on the right (Fig. 14a). 
It is projected on the venter, where it forms a 
shallow, orad convex sinus; then it crosses the 




Fig. 4. Solenoceras bembense, new species, hoi o type, A.M.N.H. No. 25465. Sections, (a) at 
fracture, (b) at anterior end, both X 2; (c) suture line. 



share this opinion, which involves the 
inclusion of “Oxybeloceras” in Solenoceras. 
As an “ Oxybeloceras binodosa” has been 
described, though unfortunately not figured 
by Haughton (1924, p. 97) 1 from the Teba 
formation of Carimba, the species de- 
scribed below would then not be the first 
record of the present genus from Angola. 

Solenoceras bembense, new species 

Figures 4, 14 

A.M.N.H. No. 25465; one specimen 

Dimensions 2 op Holotype 
L Hp Wp Ha Wa 

27.0 mm. 3.8 mm. 3.6 mm. 4.8 mm. 4.9 mm. 

1 His description, from which not even the dimen- 
sions of his specimens can be seen, is, however, hardly 
sufficient to establish a valid species. 

a Here “L” means the full length of the fragment; 
“Hp” and “Wp” mean its dorsal-ventral and trans- 
verse diameters, respectively, at, or near, the posterior 
end, “Ha” and “Wa” those at, or near, the anterior 
end. 


sides in an oblique, orad convex arc, and the 
dorsum in smother sinus which is, however, 
orad concave. The transitions of the lateral 
parts into the dorsal and ventral ones cause 
this constriction to appear slightly sinuous. 
It is bordered apicad by a rib which is sharper 
and markedly stronger than the others. The 
ventral part only of smother constriction is 
visible at the very beginning of the fragment, 
8.5 mm. farther apicad of the above described 
one (Fig. 14b). 

Twenty-four ribs can be counted on the pre- 
served part of the straight limb which is 24 
mm. long; there are, thus, ten of them to the 
centimeter, or five to the length of the dorso- 
ventral diameter. There are three more costae 
on the initial part of the hook. Except for the 
prominent ribs, mentioned above, which mark 
the apicad sides of the constrictions, all costae 
are almost uniform and rather regular. Their 
course is, throughout the straight limb, exactly 
the same as that of the constrictions, described 
above. On the hook, however, the ribs seem 
to assum e an almost radial direction, instead 
of the prorsiradiate one prevailing on the limb. 

The two rows of fine tubercles, which accen- 
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tuate the latero-ventraL edges, are more pio- 
nounced on the posterior part of the limb than 
on the anterior one and are just indicated on 
the initial part of the hook, where they seem 
to be a little elongated transversely; on the 
limb, however, they are circular, not longi- 
tudinally elongated, as in some other species 
of this genus. 

The costae do not continue across the dorsum 
which appears to be smooth to the naked eye; 
under the lens, however, a fine, very dense stria- 
tion appears, which runs parallel to the dorsal 
part of the constriction. It is particularly 
distinct on the anterior part of the limb where 
it is occasionally interrupted by fine, sharply 
engraved furrows which follow each other at 
irregular intervals. 

Suture lines can be studied throughout the 
fragment, best at about the first third of its 
length (Fig. 4c). It is remarkably simplified. 
As in Stephenson’s (1941, p. 400) neotype of 
S. texanum, the siphonal lobe appears to be 
shifted slightly to the left, as seen by the posi- 
tion of the nodes, indicated in the suture line 
drawing. This lobe has two but slightly di- 
verging, two-pronged branches; its median 
knob is rather low. The external saddle 1 is 
halved by a lobule with three blunt prongs; 
the outer of its two stems is broader and a little 
higher than the inner; both exhibit some 
indentation but cannot be called bifid, as are 
those of S. texanum by Stephenson. The first 
lateral lobe is as deep as the siphonal one, 
broad and plainly bifid, with two-pronged 
terminal points. The lateral saddle* equals 
the external one in both height and width; it 
is also intersected by a three-pronged lobule, 
and here too the outer stem is the higher and 
broader one. The second lateral lobe is mark- 
edly shorter than the first and is also distinctly 
bifid. It is followed dorsad by the internal 
saddle which is slightly higher than the others 
and inclined a little ventrad. The antisiphonal 
lobe is only a little deeper than the lobules of 
the main saddles; it is rather narrow and three- 
pronged at its end and has one more lateral 
point on each side. The most striking feature 
of this suture line is the bifidity and symmetry 
of ail its lobes, except the antisiphonal one; 
they are so much like each other that any of 
them, if isolated, might be taken for the siphonal 
lobe. 

Occurrence. — Locality “2073,” near 
Bembe. 

Remarks. — The ptychoceratid coiling, 
the small size, the ornamental characters 
and the simplified suture line leave no doubt 
concerning the reference of this specimen 
to the genus Solenoceras, It agrees in 
certain features with some of the typical 
North American species of this genus, but 


^HOalled “first lateral” by Stephenson (1941, p. 
* Called “second lateral” by Stephenson (Joe. eit .). 


the latter have been separated from each 
other on the basis of such fine differences 
in section and ornamentation that the 
Angola form, which cannot be fully 
identified with any of them, had also to be 
given a new specific name. 

The genotype, S. annuliferum (Morton, 
1842, p. 213, PL xi, fig. 4; Whitfield, 
1892, p. 273, PL xlv, figs. 6-8), is difficult 
to compare with the present form, as the 
type and only described specimen consists 
of an unseptate limb; to judge by the 
impression left on its dorsal side by the 
septate one (see Whitfield’s fig. 7), it is 
by no means so slender as in S. bemb&nse . 
Of the American species, S. mortoni 
(Meek and Hayden; Meek, 1876, p. 412, 
PL xx, figs. 4a-e) seems most closely to 
resemble the present form, particularly in 
the general plan of its suture line, which 
may appear so very simplified in Meek's 
drawing merely owing to the corrosion 
of the figured specimen. The section 
of its septate limb is, however, slightly 
depressed, not compressed, and it does not 
taper ventrad to such an extent as in the 
Angola specimen. Furthermore, its ribs 
are slightly broader, stiffer, less oblique 
and lack the ventral tubercles. S. texanum 
(Shumard, 1861, p. 190; Stephenson, 1941, 
p. 399, cum synon., Pl. lxxvii, figs. 4, 5, 
PL lxxix, figs. 1-4) is even more slender 
than the present form and has a coarser 
and less dense costation (three to four 
instead of five ribs to the length of “H”); 
furthermore, it differs by its section which 
is, according to the original description, 
“broad ovate” in the thinner limb. The 
suture lines, however, to judge by Stephen- 
son's description, seem to agree fairly 
well. S. reesidei Stephenson (1941, p. 
401, PL lxxvii, figs. 1-3) can readily 
be distinguished by its broader section 
and its much finer and denser costation 
(twenty-three or more ribs to the centi- 
meter as compared to ten in S. bembense ) . 
In the shape of the unseptate limb S . 
multicostatum Stephenson (1941, p. 402, 
PI. lxxvi, figs. 12-14) most resembles 
the present species, but its costation is 
still finer and denser (twenty-six or more 
ribs to the centimeter). Also the ribs in 
both these Texan species are not at alL 
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so oblique as in the Angolan one. S. 
crassum Whitfield (1880, p. 459, Pl. vi, 
figs. 3-6) and S. meekanum Whitfield 
(ibid., p. 457, Pl. xvi, figs. 1, 2) are much 
larger forms than the present one, with 
sharper and more widely spaced ribs, 
higher tubercles and more indented suture 
lines. 

Of other African forms S. minimum 
(Basse, 1931, p. 17, Pl. i, figs. 20-22) seems 
to have a wider whorl section and thinner, 
less crowded ribs. S. (?) binodosum 
(Haughton, 1924, p. 97) cannot properly 
be compared for lack of figures and of a 
sufficiently precise description; from its 
assignment to “Oxybeloceras” it may, how- 
ever, be inferred that it is larger than the 
present foim. 

Bacuxites Lamarck 

This genus, which has previously been 
recorded from the Upper Cretaceous of 


Baculites anceps (Lamarck) d’Orbigny 
Figures 15-19 

A.M.N.H. No. 25466: five (three?) specimens 

Baculite dissemblable ( Baculites dissimilis) 
Desmarest, 1817, p. 49, Pl. n, figs. 4-0. 

Baculite gladige ( Baculites anceps ) Lamarck, 
1822, p. 648. 

Baculites carinaius Morton, 1834, p. 44, Pl. 
xiii, fig. 1. 

Baculites anceps Lamarck; d’Orbigny, 1841, 
p. 565, cum synon ., Pl. cxxxix, figs. 1-7. 

BacuLites anceps; Robmer, 1852, p. 36, pro 
parte; Pl. n, figs. 3a, d; ?b, ?c; non e-g. 

Baculites anceps , Lam. d’Orb.; Schluter, 
1876, p. 145, Pl. XL, fig. 2. 

Baculites anceps; Meek, 1876, p. 406, cum 
synon. {non figured specimens). 

Baculites anceps Lamarck; Johnson, 1903, 
p. 132, Pl. xi, fig. 30. 

Baculites anceps Lamarck; Lasswitz, 1904, 
p. 235. 

Baculites anceps Lamarck; Bottle, Lemoine 
and Thevenin, 1907, p. 64. 

Baculites anceps Lamk., d’Orbigny; Roman, 
1938, p. 53. 

Description*. — Under the above specific 


Spec. No. L 
1 26 mm. 

2 2 33 mm. 

3 25 mm. 

4® 44 mm. 

5 37 mm. 


Hp 

12.4 mm. 

16.0 mm. 
9.0 mm. 

ca. 12 . 0 mm. 

20 . 0 mm. 


Dimensions 1 

Wp 

ca. 9.0 mm. 
10.7 mm. 

7.0 mm. 

9.0 mm. 
ca. 12.5 mm. 


Ha Wa 


13.8 mm. 
18.0 mm. 
10.2 mm. 
? 

? 


10.3 mm. 
13 . 0 mm. 
8.3 mm. 
11.8 mm. 
ca. 16.0 mm. 


Angola (see below), is represented in this 
collection by six fragments, all but one of 
which are referred to B. anceps. 

That species has been proposed for the 
genotype by Roman (1938, p. 53), but 
Meek's (1876, p. 391) earlier selection of 
B. vertebralis is valid (cf. Boule, Lemoine 
and Thevenin, 1907, p. 63). Roman is 
mistaken in hi s footnote 1, as the latter 
specific name was created by Lamarck 
as early as 1801 and wrongly used by 
Defrance, in 1816, for a form which 
d’Orbigny includes in the synonymy of 
B. anceps . 

As Schluter (1876, p. 139) has convinc- 
ingly pointed out, von Htibsch’s generic 
name of 1768, u Homcdoceratites, }3 quoted 
“ Homaloceras ” by Schluter, has priority 
over Baculites ; however, the latter name 
is used in this paper as elsewhere in litera- 
ture, sanctioned as it is by almost im- 
memorial usage. 


name five more or less short fragments 
are described, of which two pairs may 
belong together. Only the thickest frag- 
ment (No. 5) seems to be unseptate; the 
longest one (No. 4) shows the last septum 
18 mm. apicad of the anterior end; the 
others are septate throughout. 

The section (Figs. 15, 16a, b, 17b) is 
lancetiform, with the maximum width at 
about the first third of the sides, whence 
they converge gently toward the dorsum, 
which is almost flat, but ogivaily toward 
the fastigate venter, which is, in speci- 
mens Nos. 1 and 2, seen to carry a broad, 
blunt keel, neatly separated by indistinct 
furrows from the outermost zone of the 
sides. 

The ornamentation consists of more 


1 For explanation of abbreviations see p. II, 
footnote 2. 

* Believed to belong to the same individual as 
No. 1. 

* May belong to the same individual as No. 3. 
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or less distinct, broad, blunt ribs which 
form a shallow, orad concave crescent 
on the inn er two-thirds of the sides and 
are then decidedly projected; they grad- 
ually v anis h toward the venter. From 
three to four of these ribs are counted 
to the length of the dorso-ventral diameter; 
they are most closely spaced in specimen 
No. 3, which represents the earliest 
preserved stage, less so in the thicker 
fragments, where they are less distinct 
and more fold-like. In addition, there 
is a fine striation which runs parallel to 
the costae on the sides and forms a shallow, 
orad concave sinus on the dorsum. 

No suture line could be prepared so well 
as to deserve delineation, but it can be 
seen from a septum at the anterior end of 
fragment No. 2 that the lateral saddle 
occupies the middle zone of the sides, that 
the second lateral lobe is wider, but a 
little shorter than the first, and that 
both are bifid, as are also both their terminal 
branches. 

Occurrence. — Locality “E-50” (= 

“2003”), near Capolo. 

Remarks. — After careful comparisons 
the writer believes the present fragments 
to be referable to B. anceps (Lamarck) 
d’Orbigny, 1 since they exhibit all the 
essential characters of this species. It 
is true that the keel is in d’Orbigny’s 
figures, except near the aperture, not so 
neatly separated from the outer zone of 
the sides as it is in two of the Angola 
fragments. In the literature available 
to the writer only Roemer’s (Joe. cit. in. 
synon.) ventral view (fig. 3b) indicates a 
similar feature, but, according to Schliiter 
(1876, p. 146), it is much more pronounced 
in Binkhorst’s 2 fig. 2. The writer cannot, 
however, share Schltiter’s opinion that 
the Maestrieht form has, therefore, to be 
excluded from the synonymy of B. anceps, 
as d’Orbigny, although calling the venter 
“comprimS et presque car6n6” in his 
description (ibid., p. 566), later (p. 567) 


* As Lamarck’s (1822) specific diagnosis, calling 
the test smooth, is insufficient and not accompanied 
by any illustration, aU later research had to depend 
on d’Orbigny’s (1841) description and figures. 

5 “Monographic des Gasteropodes et Cephalopodes 
de la Craie suplrieure du DuchS de Limbourg,” 
Bruxelles- Maestrieht, 1861; this paper could not 
be secured in New York. 


speaks of this species as being “car6n5e 
sur le dos,” and as Morton (1834, p. 44) 
also calls the siphuncular margin of his B. 
carinatus , included also by Schliiter in 
the synonymy of B . anceps , “distinctly 
carinated.” 

It has been pointed out by Meek (1876, 
p. 408) that Desmarest’s specific name 
dissimilis antedates and should, therefore, 
replace Lamarck’s name anceps ; this is 
particularly true since d’Orbigny’s reason 
for rejecting Desmarest’s name, which 
was based on an erroneous conception, is 
certainly not valid under the laws of 
priority. However, the specific name 
“anceps” has been so generally accepted 
for a century that the writer also cannot 
make up his mind to replace it by “ dissim- 
ilis .” 

Many subsequently described forms are 
very similar to B. anceps , particularly B. 
aquilaensis Reeside (1927, p. 12, PL vi, 
figs. 11-13, Pl. viii, figs. 1-14) from the 
Eagle Sandstone and related formations 
of the Campanian of North America, in 
whose synonymy also Roemer’s Texas 
form is included by Reeside ; the separation 
of this species from B. anceps might, how- 
ever, be questioned. B. undatus from 
the Navarro group of Texas can be distin- 
guished only by its venter which is much 
less narrow and sharp. Some other North 
American species of this group, e.g., B. 
grandis Hall and Meek (see Meek, 1876, 
p. 398, text figs. 53, 54, PL xxxiii, fig. 1), 
B. compressm Say (ibid., p. 400, text figs. 
55, 56, Pl. xx, fig. 3), B . claviformis 
Stephenson (1941, p. 403, Pl. i, Pl. lxxvii, 
figs. 6-8, PL lxxvtii, figs. 1-6) differ 
chiefly by their much greater size 

None of the Baculites hitherto recorded 
from Angola by Haughton (1924) can 
be considered eonspecific with the present 
form; his B. subanceps (p. 98, Pl. hi, 
figs. 6-8) is described as having an orna- 
mentation “analogue h celle du groupe 
anceps” but it cannot be seen in Haugh- 
ton’s fig. 6; moreover, his species has a 
blunt, even truncate venter. His “Bacur 
lites sp.” from near Capolo (p. 99, PL 
m, fig. 9), on the other hand, exhibits the 
same section as the present form, but it is 
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explicitly stated to have no ribs whatso- 
ever. 

None of the other African Baculites 
recorded by Baily (1855, p. 457, PI. xi, 
fig. 5), Woods (1906, pp. 341-343, PI. 
xuv, figs. 4-7), and Spath (1921a, pp. 
257-261, PL xxrv, figs. 4-7) from Pondo- 
land and Zululand, by Boule, Lemoine 
and Thevenin (1907, pp. 63-66, text fig. 
29, Pl. xv, figs. 1-3) and Collignon (1931a, 
pp. 22-23, 34-38, Pl. in, figs. 6, 7, PL v, 
PL viii, fig. 12, PL ix, figs. 13-18) from 
Madagascar, and by Pervinqui&re (1907, 
pp. 91-95, text figs. 22-25, PL iv, figs. 
7-12) from Tunisia is sufficiently similar 
to the present form to require comparison. 

Baculites, indeterminate species 
Figures 5, 20 

A.M.N.H. No. 25467: one specimen 

Dimensions 1 op Single Fragment 
L Hp Wp Ha Wa 

28.2 mm. 10.1 mm. 5.7 mm. 12.1 mm. 7.0 mm. 

Description. — The single fragment, 
which is septate throughout, differs from 
those discussed above under the name of 
B. anceps not only by being much more 
compressed (compare the tables of di- 
mensions) but also by lacking any costa- 
tion. 

Except for being much more slender, 
its section (Fig. 5) agrees well with that 
of the preceding form; a keel like that 


observed in specimens Nos. 1 and 2 of 
the former is also present, but it is nar- 
rower. 

Also, the sutural characters of this 
fragment agree with those observed in 
fragment No. 2 of B . anceps . Here the 
lateral saddle and the internal one and 
the antisiphonal lobe are also recognizable; 
both the former are seen to be bifid, the 



latter to be short and three-prongecL 
On the whole, this suture line seems to be 
rather richly indented. 

Occurrence. — Locality “E-50” (= 
“2003”), near Capolo, together with B. 
anceps. 

Remarks. — The differences from B. 
anceps have been pointed out above. As 
this specimen also lacks costation, it may 
require comparison with Haughton’s (1924, 
p. 99, Pl. hi, fig. 9) “ Baculites sp.” from 
the same region; the latter can, however, 
readily be distinguished by being much 
less compressed. 


Appendix 


A block of matrix from locality “2004” 
(= “30”), east of Bembe, A.M.N.H. No. 
25468, contains many fossils, among 
them fish teeth, particles of crinoids, 
little gastropods and particularly a con- 
siderable number of rod-shaped cephalo- 
poda. 

The latter look, at first glance, like 
rostra of belemnitids, but most turned out 
to be septate, and in some of them suture 
lines very much like those of the Baculites 
described above can be recognized. These 
specimens are, therefore, referable to that 
genus and seem to be closely related to the 

i For explanation of abbreviations see p. 11, 
footnote 2. 


group of B. anceps , as many of them exhibit 
its peculiar section with a fastigate venter 
and a flat dorsum, as described above. 

This does not, however, apply to all 
ammonites present in this block; at least 
one of them shows the beginning of a hook 
and might, therefore, be referable to one 
of the larger species of Solenoceras , one 
of which is recorded, under the new 
specific name “ Oxybeloceras binodosa” 
by Haughton (1924, p. 97) from the Teba 
formation of Carimba. 

However, all these ammonites, which 
are filled with crystallized calcite and in 
part badly crushed, are in a poor state 
of preservation and cannot in a satisfactory 
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way be removed from the matrix, which is to refrain from any description and 
a rather coarsely t&xtured, very brittle specific, or even more than tentative 
limestone. In consequence, it seems wisest generic, determination. 


RfiSUM.fi 


The fossils from the locality “S-3” 
(= “2054”), which has yielded a new 
species of Axonoceras , a genus hitherto 
known onty from the Maestrichtian Na- 
varro group of Texas, and from “S-22,” 
where a species characteristic of the same 
group ( Xostoceras helidnum ) has been 
found, are undoubtedly of Maestrichtian 
age. The same can be assumed for 
locality “E-50” (= “2003”), as Baculites 
anceps is generally considered a Maestricht- 
ian species (see Roman, 1938, p. 53). 

The typical, small North American 
species of the genus Solenoceras which 
most resemble S . bembense , new species, 
from locality “2073” near Bembe occur 
in the Maestrichtian Navarro group of 
Texas as well as in the Pierre Shale of 
Missouri and in the Cross wicks Clay of 
Delaware, both of which are of Campanian 
age (see Carter, 1937, pp. 251-256; 
Stephenson, et al. , 1942, Correlation 

Chart). Another small Solenoceras , S. 
miminum from Madagascar, is of late 
Maestrichtian age. Locality “2073” has 
thus to be considered Maestrichtian or 
Upper Campanian, and the same may be 
true of the undetermined ammonites, 


dealt with in the Appendix, from the 
nearby locality “2004” (= “30”). 

The age of the present assemblage, on 
the whole, is, therefore, recognized to 
be Maestrichtian and perhaps in part 
also Campanian. In consequence, the 
so-called Teba formation of Angola, 
thought by Haughton (1924, p. 82) to 
correspond to the Campanian, but prob- 
ably also to the Lower Senonian, seems 
also to include strata of Maestrichtian 
age. 

Palaeogeographieaily, the evidence of 
the presence of a neritic sea in Angola, 
previously (Spath, 1921b, p. 56; Haas, 
1942a, p. 21) established for the time 
extending from the Albian to the Cam- 
panian, can now T be farther expanded to 
include also the Maestrichtian. This re- 
sult was anticipated by Spath as early as 
1922 (p. 155), when he mentioned “the 
introduction ... of Maestrichtian Am- 
monoids as far as Angola.” 1 

Particularly interesting is the close 
affinity of the present assemblage with 
the Navarro fauna of Texas; it strongly 
suggests for the Maestrichtian epoch an 
open sea connection between the neritic 
seas of Taxas and Angola. 2 
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Figs. 6, 7. Nostoceras helicinum (Shumard). Fig. 6: A.M.N.H. No. 25461:1, (a) side view, 

(b) another side view, showing “columella,’ * (c) apical view, showing constrictions, (d) basal view. 
Fig. 7: A.M.N.H. No. 25461:2, (a) side view, (b) another side view, showing crushed last whorl, 

(c) apical view, showing constrictions of first whorl and spines of last whorl, (d) basal view of earlier 
whorls, with parts of crushed last whorl. 

Fig. 8. Nostoceras cf. angolense Haughton, A.M.N.H. No. 25462 : 1, side view. 

Fig. 9. No8tocera8 rnanadheresianum, new species, holotype, A.M.N.H. No. 25463, (a) side 
view, showing strong spine near anterior end, (b) another side view, showing sigmoidal course of 
constriction and of accompanying ribs, (c) apical view. 

Figs. 10-13. Axonoceras angolanum, new species. Fig. 10: holotype, A.M.N.H. No. 25464:1, 
(a) right, (b) left side view, (c) ventral view, showing some tubercles on the latero-ventral edges, 

(d) frontal view, showing slightly helicoid coiling. Fig. 11: paratype, A.M.N.H. No. 25464:2, 

(a) left side view, (b) ventral view, both showing collars, (c) sectional view, showing slightly helicoid 
coiling. Fig. 12 : A.M.N.H. No. 25464:4, section at anterior end. Fig. 13: A.M.N.H. No. 25464: 6, 
sectional view from posterior end. 

Fig. 14. Solenoceras beiribense, new species, holotype, A.M.N.H. No. 25465, (a, b) right and left 
side views, both X 8 /j. 

Figs. 15-19. Baculites anceps (Lamarck) d’Orbigny. Fig. 15: A.M.N.H. No. 25466:1, 
section at anterior end, showing keel. Fig. 16: A.M.N.H. No. 25466:2, sections at (a) posterior, 

(b) anterior ends. Fig. 17: A.M.NJH. No. 25466:3, (a) left side view, (b) section at anterior end. 
Fig. 18: A.M.N.H. No. 25466:4, right side view, showing faint folds and fine striation. Fig. 19: 
A.M.N.H. No. 25466:5, right side view. 

Fig. 20. Baculites , indeterminate species, A.M.N.H. No. 25467, (a) right side view, showing 
septal edge at anterior end, (b) ventral view, showing keel. 

Unless otherwise indicated, the figures are natural size. 
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AN UPPER ALBIAN AMMONITE FROM MOUNT TAYLOR COUNTRY, 

NEW MEXICO 

By Otto Hus 


The American Museum of Natural 
History was recently presented by Mr. 
George X. Frey, formerly of Albuquerque, 
New Mexico, with a fragment of an am- 
monite found by him in 1939 “near the 
bottom of a canyon . . . about 800 or 1000 
feet below the level of the surrounding 
country; there were two layers of lava 
above, also fine layers of coal. The canyon 
is about two miles south of Seboyeta,[ ] J 
New Mex.,” 2 Valencia County. 

The present fragment is easily recognized 
as a “homed” Pervinquieria (cf. Haas, 
1942, pp. 67, 72-78) and is here identified 
as 

Pervinquieria cf. romeri Haas 
Figures 1-3 
A.M.N.H. No. 25469 

Cf. Pervinquieria romeri Haas, 1942, p. 73, 
PI. xi, figs. 1, 2, text fig. 7a. 

It strikingly resembles the paratype of 
this species described from Angola (ibid., 
PI. ni, fig. 2, text fig. 7a) ; if put together, 
both fragments fit so well that one would 
believe them to belong to the same speci- 
men. 

The present fragment, measuring about 
135 mm. in length, includes about a sixth 
of a whorl; at its anterior end it cor- 
responds to a diameter of the disc of about 
250 nmi. As it is septate throughout, the 
conch, lien complete, must have attained 
a diameter of at least 350 mm. 

The shape and section of the whorl are 

I This name ib spelled as above on the “Geologic* 
Map oi the Eastern Part of the Mount Taylor Coal 
Field, in the Southern Part of the San Juan Basin, 
New Me\iro,” accompanying Hunt, 1936, but “Ce- 
bolleta” on the topogiaphie map (as it is also m 
“Cebolleta Giant” on Hunt’s geologic map). Ae- 
e ending to Hunt (1936, p. 38. footnote 17) “Seboyeta, 
the post-office name, is a phonetic spelling of the 
Spaniah ‘Cebolleta’ (tender onion), the original 
name.” 

- Quoted fiom a letter of Mr. George X. Frey, 
dated Hermt sa Beach, Calif., Oetober 21, 1942. 


exactly as in the paratype of P. romeri; 
both specimens also agree fairly well in 
ornamentation and in the character of the 
suture lines. There are, however, some 
minor differences which allow only an 
approximate identification of the New 
Mexican specimen with the African ones. 

As far as the ornamentation is con- 
cerned, the ribs, only two of which are 
preserved in the present fragment, seem to 
stand slightly farther apart from each 
other; they are equal in size, as in the 
holotype of P. romeri (Haas, 1942, PI. 
xi, fig. 1), whereas in the paratype (ibid., 
fig. 2), which corresponds to a somewhat 
smaller diameter than both the liolotvpe 
and the New Mexican example, longer and 
shorter costae still alternate. Also the 
lateral swelling of the ribs is u little farther 
dorsad in the specimen under examination 
than it Is in those from Angola. In ventral 
view they appear more distinctly dissym- 
metric on the sides of the present fragment 
than they are in the African specimens. 

Its suture line, which is in part excel- 
lently preserved (Figs. 1, 2), is, despite 
the somewhat greater diameter, altogether 
less richly indented than that of the para- 
type of P. romeri , and all its main elements 
are lower and more massive. In addition, 
the following differences can be observed. 
The siplional lobe is broader and the 
median knob is lower and sturdier in the 
specimen under examination; the outer 
stem of its external saddle is considerably 
wider than the inner one, whereas the 
opposite is true of the Angolan specimen, 
and is subdivided into three almost equal 
terminal leaves. Both main branches of 
the first lateral lobe are bifid instead of 
trifid; the branches next to the triangular 
leaflet dividing this lobe appear to lie 
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thiee-pronged, those moie remote from it, 
two-pronged. Finally, the first lateral 
saddle is much less deeply intersected, and 
its inner stem is the higher one, not the 
outer, as in the true P. romeri. All these 
differences are best recognized by compar- 
ing Figs. 1, 2, with te'ct fig. 7a of Haas, 
1942. 

On Hunt’s (1936) Geologic Map the 
Mancos shale is inclicated as occurring 
at the locality given by the finder of this 


Upper Albian, and there is every reason 
to assume the same age for the fossil here 
discussed. As far as the writer is aware, 
this is the first record of an ammonite of 
this age from New' Mexico. This w r as, on 
the writer’s request, verified by Prof. 
Gayle Scott of Texas Christian University, 
whose kind assistance is gratefully ac- 
knowledged. In a letter, dated Fort 
Worth, November 23, 1942, he comments 
as follows, “ . . . the find of w'hat is tip- 



Figs 1,2. Pei unquitna cf romeri Haas, A.M.N.H. Xo. 25469. Fig. 1, left side view, slightly 
oblique; Fig. 2, ventral view; both X - 


fossil. This formation is {ibid., pp. 40 ff.) 
referred to the Upper Cretaceous and said 
to overlie the Dakota (?) sandstone, w'hich 
is also referred to the Upper Cretaceous 
and, in turn, overlies, with an erosional 
unconformity, the Morrison formation. 

However, P. romeri occurs, as do all the 
homed Pervinquieriac , in the inflata zone 
(comprising beds IX-XIII of the English 
Gault, see Spath, 1941, p. 668) of the 


parently a lower Washita ammonite in the 
Alt. Taylor area is new' so far as I know. 
It should also be of considerable importance 
provided its exact horizon and locality 
w'ere accurately recorded. On the new 
United States map you wfili notice quite 
a band generally surrounding that area 
mapped as Morrison. But the Morrison 
of this region has long been believed to 
contain Dakota (some of which is certainly 
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Washita Albian) and other strata, even 
Jurassic. Your ammonite would seem to 
substantiate part ot this contention and 



Fig. 3. Pnrinqmcna of. iomui Haa&, 
A.M.N.H. No. 25409; costal and intei costal 
section at posterior end of fragment; X 3 . 


should be of great value in helping to solve 
the extremely knotty problem of what the 
Morrison, so-called, of that area really 


does contain. (See U.S.G.S. Bull. 800-B, 
p. 40.) 

“Adkin’s sketch ot ‘the known extent 
of the Kiamichi-Duck Creek seas’ Univ. 
Texas Bull. 3232, p. 277. would need to be 
greatly extended fas I am sme it should 
be) to include most ot New Mexico. 1 * 

In the writer’* opinion, the present am- 
monite might be or Middle rather than 
Lower Washita age and, therefore, slightly 
younger than the Duck Creek to which 
Prof. Scott refer*. 

Be this as it may. the find here recorded 
appears to be equally interesting from the 
points of view ot both regional stratigraphy 
and palaeogeography. Under the latter 
it is worth noting that the true P. rnmeri 
anti a specimen closely resembling another 
honied Pcrvinquieria fiom Angola, P. 
barboun Haas (1942, p. 75, PI. xn. fig. 2), 
were found also in Texas (see Haas, 1942, 
pp. 98, 74, 75). Thu* the geographic 
range of P. romeri and its closest allies 
seems to be established from New Mexico 
and Texas to Angola (Portuguese West 
Africa), giving evidence of at least the 
same extent of the ocean during some part 
of the later Albian epoch. 
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THE SEXUAL BEHAVIOR OF ANURA 

5. OVIPOSITION IN THE GREEN FROG, RANA CLAMITANS. , AND THE BULL 
FROG, RANA CA TESBEIANA 1 * 2 


The mechanism whereby certain species 
of frogs of the genus Rana deposit their 
eggs as a surface film has not been ade- 
quately described. Only brief accounts 
of the oviposition of Rana clamitans have 
been published by Wright (1914) and 
Noble and Aronson (1942). No descrip- 
tion of the oviposition of Rana catesbeiana 
is available in the literature. 

OVIPOSITION OF 

Most male green frogs brought into the 
laboratory just prior to the breeding season 
readily clasped females. Many clasped 
spontaneously, while in the use of others 
it was necessary to place the female under- 
neath the male. Even males kept in the 
laboratory over the winter from the 
previous breeding season often clasped 
when females were placed underneath 
them. This was in striking contrast to 
Rana pipiens in which about 65 per cent 
of the males rapidly lost their sexual 
activity when kept in captivity onlj’ a 
short time (Noble and Aronson, 1942). 

It is of special interest to note that 
amplexus was induced most readily in the 
green frog by holding the female by her 
hind limbs and guiding her body under- 
neath the forelimbs of a floating male. 
With Rana pipiens, on the other hand, it 
was more effective to hold the male by 
his hind limbs, lift him out of the water 

1 This study was supported by a grant from the 
Committee for Research in Problems of Sex, National 
Research Council. 

* The author wishes to acknowledge the assistance 
of Miss Ar line Doughs in making the observations 
and expresses his appreciation to Dr. Frank A. Beach 
for reading and criticizing the manuscript. Figs. 
1-4 were drawn by Miss Margaret Sorensen and Fig. 
5 by Mr. Richmond E. Lawlor. 


R. Aronson 

The green frogs used for this investiga- 
tion were collected in the 'vicinity of 
Middle Milage, Long Island, and Liberty, 
New York. The bull frogs were collected 
at Pine Plains, New York. The descrip- 
tion of the oviposition of Rana clamitayis 
is based upon over ten spawnings, but 
only one complete oviposition of Rana 
catesbeiana was seen. 

RANA CLAMITANS 

and lower him gently over the back of 
the female. 

Most of the females required injection* 
of two to four homoplastic pituitaries 
before they ovulated. The test for ovula- 
tion was similar to that described in 
previous experiments with Rana pipiens 
(Noble and Aronson, 1942). 

The egg-layings took place in 15 gallon 
aquaria, 36 cm. X 45 cm. X 34 cm. con- 
taining water from 5 to 25 cm. in depth 
at 23° C. Regardless of the height of 
the water, the spawnings always took place 
just below the surface. 

Amplexus (Fig. 1) was axillo -pectoral 
(halfway between axillary and pectoral). 
The thumbs of the male were pressed into 
the lateral body wall of the female. They 
did not extend to the ventral pectoral re- 
gion as in Rana pipiens . Wright (1914) 
noted in some of his pairs that the clasp 
was more axillary or of the Hyla type 
rather than pectoral or of the Rana type. 
Wright's photographs (1914, PL rv, figs. 
3, 4 and 6) illustrate clearly the difference 
between the typical pectoral clasp of 
Rana pipiens and the axillo-peetoral classp 
of Rana clamitans . The mode of amplexus 
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which Wiight (1914) labels as ‘‘partly 
pectoval-like” w as touncl to be most typical 
for the species. The cross-embraces be- 
tween male green frogs and female leopard 
irogs (Noble and Aronson, 1942) were 
axillo-peotoral. 

Backward shuffling which was so out- 
standing in the pre-opposition activity 
of Rana pipiens and Rana septentrionalis 
(Aronson, 1943) was absent m Rana 
clamitans . A slight increase m activity 
on the part of the female green liog was 
the only indication that the spaw ning w as 
about to start. As in the case of pipiens 
the opposition posture of the pair was 


the male’s foielimbs to become fully ex- 
tended, and the clasp now appealed to be 
supra-apllaiy. At the same time the 
male rotated Ins hind limbs upward so 
that his thighs now’ extended laterally, 
foiming a <>0° angle with the longitudinal 
body aPs. The shanks of his hind limbs 
weie dorsal to his thighs and were directed 
medially at about the same angle. The 
ankles pointed eaudally and the toes were 
directed caudo-laterad. The cloacal aper- 
tui e of the male was situated about 3 mm. 
anterior to the cloaca of the female. 

The female appealed to start the op- 
position by an abdominal contraction and 



Fig. 1. Typical amplexus of Rana clamitans; lateial view. 


sometimes assumed several times before 
the egg-Laving actually began. 

In assuming the spawning posture 
(Fig. 2), the female lowered her head 
(often below’ the surface of the water), 
arched her back concavely, raided her 
cloaca just above the surface of the water, 
and extended her hind limbs eaudo- 
ventrally and laterad . Immediately follow- 
ing this cliange in posture of the female, 
the male slid forward on the back of the 
female until the center of his tympanum 
was on a vertical line with the tip of the 
female’s mouth. This movement caused 


an increase in the concave arch of her 
back. Theie occurred almost simulta- 
neously an abdominal conti action and up- 
stroke of the male (Fig. 3). This stroke 
consisted of an anterior movement of the 
shank of the hind limbs, rotating at the 
knees, which carried the male’s feet 
anteriorly, first past the female’s cloaca 
and then past the male’s. The ankles 
approached within 2 or 3 mm. of each 
other, as the heels touched (or almost 
touched) along the midline. The toes 
now’ pointed eaudally, slightly laterad 
and nearly touched the male’s cloaca. 
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Fig. 2. Egg-laying posture of Rana clamitans 
just prior to the onset of the oviposition ; dorsal 
view. 1 


Almost immediately a batch of from 
thirty to fifty eggs was extruded from 
the female’s cloaca. They spread out 
between the ankles and feet of the male, 
and many came in contact with the male’s 
cloaca. It may be presumed that the 
sperm were emitted at this time although 
no seminal fluid was visible. 

The male’s downstroke which followed 
at once (Fig. 4) was characterized by a 
caudal movement of the shanks of the 
hind limbs of approximately 10 mm. 
rotating again at the knees. Simulta- 
neously, the toes pushed laterad about 
15 mm. rotating mostly at the ankles and 
heels, and tending to push the egg mass 
away from the female’s cloaca. 

The female’s abdominal muscles con- 
tracted again, the male started the up- 
stroke, and the process was repeated con- 

1 Figs. 2-4 were drawn from sketches made during 
the egg-layings. Fig. 5 was copied from a flashlight 
photograph of the oviposition. 


tinuously until ail the eggs were laid. 
It was a rhythmical movement, one cycle 
of activity following immediately after the 
previous one. Occasionally the process 
ceased for a few minutes in the midst of the 
oviposition, and at this time the female 
often shifted her position. 

Pushed from the female’s cloaca onto 
the surface of the water by the action of 
the male, the eggs floated off, forming the 
characteristic surface film. Interruptions 
in the oviposition as described above 
caused the film to break. 

The duration of the oviposition, calcu- 
lated as the length of time the pair re- 
mained in the egg-laying posture, wa-s 
recorded in four cases. They were 25 min., 
10 min., 15 min. and 10 min. In each of 
these cases, the male released immediately 
following the female’s movement out of the 
oviposition posture. 

As in pipiens, the females did not regain 



Fig. 3. Upstroke of the male Ra.ni. clamitans 
and the appearance of the first batch of eggs; 
dorsal view. 
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their warning noak until the following 
day. The males would often leclasp thin 
silent females for several houis. On the 
othei hand, sexually active males seldom 
retained a clasp on fat cioakmg females 
for moie than a few’ minutes. Males nevei 
retained a clasp on other cioaking males 
foi moie than a few seconds. These ob- 
sei rations suggested that the mechanisms 
of sex recognition and lelease of the female 
after opposition were similar to that pre- 
viously desciibed for Rano pipiens (Noble 
anrl Aronson, 1942). 

Sex recognition was found in Rana 
pipiens to depend upon the warning croak 
and gnth of the frog being clasped; a loud 
croak plus a small girth caused the male to 
release his clasp, while a large girth and no 
warning croak caused retention of the 
clasp. Release ol the female at the termi- 
nation of the opposition w r as found to de- 
pend upon a number of factors including* 
(1) the ejaculations of the male, (2) reduc- 
tion in girth of the female, (3) cessation of 
the female abdominal contractions and (4) 
movement of the female from the egg-laying 
posture. 



Fig. 4. Downbtroke of the male Rana dami - 
tana and the formation of the surface film; dor- 
sal view . 


OPPOSITION OF RANA CATESBEIANA 


Following a series of unsuccessful at- 
tempts to study the spawning behavior 
of the bull frog, an opposition was wit- 
nessed on June 19, 1940, Rana catesbciana 
responded much less readily to pituitary 
injections than either Rana clamitans or 
pipiens. Some female bull frogs failed 
to ovulate after as many as ten daily in- 
jections of twn homoplastic pituitaries. 
Although the males generally sounded the 
sex call without any treatment they would 
not clasp. Pituitary treatment increased 
their clasping activity, but an overdose 
seemed to depress this response. Con- 
sequently, great difficulty w as encountered 
in obtaining ovulated females and clasping 
males at the same time. 

The male used in the successful opposi- 
tion was injected with one homoplastic 
pituitary on June 17 and with a second 
on June 18. The female received tw r o 


pituitaries on June 17 and tw r o on June 18. 
On the following day it wras noticed that the 
female had ovulated, and she was placed 
with the male in a tank 110 cm. X 50 cm. 
X 31 cm. containing 18 cm. of water at 
23° C. The room was darkened and the 
tank illuminated by tw’o 15-w T att red 
colored bulbs. 

At 1:45 p.m. the female was placed 
underneath the male. Ampiexus occurred 
immediately. The clasp was axillo-pec- 
toral, just as in the green frog. Until 2:50 
p.m. none of the actions of the pair sug- 
gested that the opposition w’as approach- 
ing. At this time, how r ever, the female 
became slightly restless and began to move 
about the tank extending her hind limbs. 
In five minutes this activity ceased and 
did not begin again until 3:25 p.m. At 
3:37 p.m. the female assumed the op- 
position posture. Her hind limbs extended 
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backward, downward and laterally. Her 
back w*as arched concavely, head under the 
surface of the water and cloacal aperture 
directed upward and just above the surface 
of the water. The forelimbs were extended 
caudoventrally and appeared rigid. 

The male slipped forward over the back 
of the female, and as in Rana clamitam , 
the tip of the female’s head was on a 
vertical level with the middle of the male’s 
tympanum. The male now clasped the 
female dorsal to her axillae and partly on 
the lateral surface of her arms. The 
male’s thighs extended laterally. The 
shanks of the hind limbs were directed 
medially, the ankles touched along the 


repeated itself five or six times. This 
behavior of the male was followed by a 
contraction of the female’s abdominal 
muscles, and a mass of forty to sixty eggs 
issued from her cloaca. 

The extruded eggs came to rest between 
the feet and ankles of the male and many 
touched his cloaca. Almost immediately 
the male executed an abdominal contrac- 
tion and instroke of his hind limbs. The 
outstroke which followed pushed the eggs 
from the female, and they spread out on 
the surface of the water. This process 
(Fig. 5) of male and female abdominal 
contractions, male instrokes and outstrokes 
and the extrusion of small groups of eggs 



Fig. 5. Oviposition of Rana catesbeiana; lateral view. 


midline and the heels were 2 to 3 mm. 
apart. The male’s cloaca was about 1 cm. 
anterior to the female’s. 

The male’s abdominal muscles con- 
tracted, and the feet moved outward and 
only slightly caudad, rotating at the ankles 
and knees (outstroke). The feet then 
moved inward (instroke), and the process 


was repeated rhythmically until 3:45 
p.m. when it stopped abruptly as the female 
shifted her position. The spawning was 
resumed and continued until 3:49 p.m. 
when the female moved out of the op- 
position posture and the male released. 
The interruption during the spawning 
caused the eggs to form two discrete films. 


DISCUSSION 

From the foregoing description it can feet in the downstroke of Rana damitans 
be seen that the opposition patterns of as compared with the outward stroke of 
Rana clamitans and Rana catesbeiana are Rana catesbeiana. Even here it is 
very much alike, the major difference possible that this was an indiPdual rather 
being the caudal movement of the male’s than a species variation. Experience with 
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Rana pipiens demonstrated that there was 
often considerable variation in the opposi- 
tion pattern among different individuals. 

In Rana catesbeiana , it seemed that the 
opposition was initiated by the abdominal 
contractions of the male rather than by 
those of the female. It is possible, in the 
light of our experiments with Rana pi pie ns, 
that the first contractions of the female 
preceded those of the male but were too 
weak to cause any egg extrusion and con- 
sequently passed unobserved. 

Comparing the oppositions of Rana 
clamitans and catesbeiana with Rana 
pipiens and Rana septentrionalis (Aronson, 
1943) and with other plinth-laying Rana, 
which probably spawn in a similar manner, 
the differences are marked. There are, 


nevertheless, points of similarity, so that 
it is possible to speculate as to how r the 
plinth form of opposition might have 
evolved into (or from) the surface film 
type. It is probable that the major de- 
parture w’as the extension of the female’s 
hind limbs. This conceivably raised her 
pelvic region, pushed her cloaca upward 
and facilitated the fonvard slide of the 
male. This new' position of the male forced 
his hind limbs upward and laterally. 
The upstroke and downstroke (or out- 
stroke and instroke) of the hind limbs 
are basically alike in all four species, the 
superficial differences being due in the 
most part to the changed relationship of 
the male and female bodies in the film type 
of spawning. 


SUMMARY 


The opposition behaPor of the green 
frog, Rana clamitans , and the bull frog, 
Rana catesbeiana , induced by injections 
of homoplastic anterior pituitaries and 


witnessed in a laboratory habitat, is 
described. A possible course of evolution 
from the plinth type of spawning to the 
surface film type is discussed. 
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STUDIES OF PERUVIAN BIRDS. NO. XLV 1 

THE GENERA TERSINA , CHLOROPHONIA , TAN AGRA, TANAGRELLA , 
CHLOROCHR YSA , AND PIPRAEIDEA 

By John T. Zimmer 


I am grateful to Mr. R. M. rle Schauen- 
see and Mr. James Bond of the Academy 
of Natural Sciences of Philadelphia, and 
to Mr. TT. E. C. Todd of the Carnegie 
Museum, Pittsburgh, for the loan of com- 
parative material used in the following 
studies. 

Names of colors are capitalized when 
direct comparison has been made with 
Ridgway's “Color Standards and Color 
Nomenclature.” 

Tersina viridis occidentalis (Sclater) 

Procnia8 occidental is Sciateb, 1855 (April), 
Proc. Zool. Soc. London, XX (for 1854), p. 
249 — Nova Grenada “ Bogotd, Colombia; 
d\ 9 ; co types in British Mus. 

Cosfiipata, 19; La Pampa, 1 c ? ; 
Astillero, 1 cf 1 , 1 9 ; Chuchurras, 1 c? ; 
mouth of Rio TJrubamba, 1 cT ; Apayacu, 
9 cf, 2 9 ; Rio Negro, west of Moyo- 
bamba, 2 9 ; Nauta, 2^,1 9 ; Jeberos, 
3 cf, 8 9 ; mouth of Rio Curaray, 4 d 1 , 2 $ . 

I can find no positive differences of color 
in either sex of occidentalis as compared 
with viridis , although the males of the 
“ western” form have the shaft streak of 
the longer under tail coverts averaging 
more pronounced-more often forming a 
broad stripe. Even this feature, however, 
is not constantly different in the two 
forms, both of which exhibit both ex- 
tremes. As to the blue or greenish color 
of the males, I can see no distinctions in 
over a hundred adult males representing 
both forms. 

In the matter of size, there is good sepa- 

i Earlier papers in this series comprise American 
Museum Novitates, Nos. 500, 509, 523, 524, 538, 
545, 558, 584, 646, 647, 608, 703, 728, 753, 756, 757, 
785, 819, 860, 861, 862, 889, 893, 894, 917, 930, 962, 
963, 994, 1042, 1043, 1044, 1043, 1066, 1095, 1108, 
1109, 1126, 1127, 1159, 1160, 1168, 1193, and 1203. 


ration between the birds from Paraguay and 
the eastern part of Brazil and those from 
Peru, Ecuador, and Colombia, but the 
identification of the birds from Matto 
Grosso and Bolivia, and perhaps those from 
some other regions, offers a problem. The 
Paraguayan and east-Bolivian beries of 
eighteen males has the wing, 89-94 nun., 
averaging 91.3. The Colombian, Ecua- 
dorian, and Peruvian series of fifty-six 
males has the wing. 80-89.1, averaging 
84.7. Northwest-Bolivian birds fit well 
into the Peruvian series, with wing, 85.5 
and 86.5; also an east-Panamanian male 
with wing, 84; two Rio Uaup£s males 
with wing, 83 and 83.5; a male from the 
foot of Mt. Duida with wing, 83.1. 

North-Venezuelan birds show a wide 
range of size in only four skins, having the 
wing 89 (Maracay), 84 (San Antonio), 
and 90 (La Latal). A British Guiana 
male is 91; a French Guiana male, 90. 
Three males from Caxiricatuba, Rio 
Tapajoz (a new’ area for the range of the 
species), are 87.8, 88.8, and 89.3. It is a 
question whether the Tapajoz, Guianan, 
and northeast-Venezuelan (La Latal) speci- 
mens should not go with typical viridis t 
but a large series will be needed to deter- 
mine the point. 

Eleven east-Bolivian males have the 
wing, 83-93, averaging 87.7, with only two 
of the specimens exceeding 90 mm. Four- 
teen males from Chapada, Matto Grosso, 
measure 84.5-93.8, with four examples 90 
or above. Of three males from Santa Isa- 
bel, Rio Preto, Brazil, one is 90, one 84.5,' 
and one 83.5. Comparing these figures 
with those of east-Brazilian and those of 
Andean birds, the assignment of the west- 
Brazilian and east-Bolivian birds to the 
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western form, occidentalism is indicated, al- 
though the range of variation in the series 
straddles the line of demarcation between 
that foim and viridis. 

The length of tail is less diagnostic but 
folio v s the direction indicated by the w ings. 
In viridis males the tail ranges in length 
from 52 to 59 mm. and in occidentalism 
from 47 to 54, once 56 (western Ecuador), 
once 57 (La Latal, Venezuela), and once 
55 (Rio Tapajoz). Matto Grosso males 
range from 50 to 59 although the average 
is 52.8 and only three birds are above 54. 
The east-Bolivian birds are all 48-54. 

The females are less distinct than the 
males, although there is a possibility of 
error due to incorrect sexing of young 
males as females. In any case, two Pana- 
manian females have the wing 79 and 81; 
four Colombian females, 81-82; eleven 
Ecuadorian females, 80-89.1 (six are 86 or 
over); and seventeen Penman females, 
78-84.8. Ten east-Brazilian and Para- 
guayan females range from 85 to 92, al- 
though only two are at the maximum, the 
rest below 89. Matto Grosso females range 
from 82.2 to 89.2; east-Bolivian females, 
from 80 to 87. 

In any case, Peruvian birds of both 
sexes are shorter-winged than east-Brazil- 
ian or Paraguayan birds, and their assign- 
ment to oceidentalis is therefore unques- 
tioned. 

The distribution of oceidentalis is curi- 
ously interrupted for a form that is of 
Tropical Zone affiliation. It ranges from 
very low elevations as at Pebas, Pern, to the 
edge of the Subtropical Zone and yet has 
never been collected on the Amazon be- 
tween the Tapajoz and Pebas nor at more 
than a small number of the many stations 
within the Tropical Zone at which great 
collections have been made by a long series 
of field workers. Probably it exists at 
numerous localities where it has not yet 
been found. Additional records from 
Peru are from Huaynapata, Rio Cadena, 
Chaquimayo, Mareapata, Monterico, San 
Emilio (Vitoc), Cumaria (Rfo Ucayali), 
Vista Alegre, Yurimaguas, Saposoa, and 
Pebas. 

Dunajewski s comment (1939, Act. Orn. 
Mus. Zool. Pol., Ill, No. 2) on two birds 


from Mareapata as being intermediate be- 
tween oceidentalis and grisescens (of Santa 
Marta, Colombia) can have no greater 
significance than as an indication of the 
variability of this species. 

Chlorophonia cyanea longipennis 

(Du Bus) 

Euphonia longipennis Du Bus, 1855, Bull. 
Acad. Roy. Sci. Lettr. et Beaux-Arts Belgique, 
XXII (1), p. 155 — Antioquia, Colombia; 
Brussels Mus. 

Chloiophonia tonejoni Tvczanowski, 1882, 
Proc. Zool. Soo. London, p. 9, PI. i, fig. 1 — 
Chmmoto, Peiti; o 1 ; formeily m Warsaw Mus., 
now lost. 

The proper disposition of the Peruvian 
members of this species is troublesome. 
Taczanowski described torrejoni from speci- 
mens in what Berlepscli and, later, Hell- 
mayr were convinced was the first winter 
plumage of the males of longipenniSj but the 
evidence is far from satisfactory. Carriker 
(1932, Proc. Acad. Nat. Sci. Phila., 
LXXXIII, p. 466) proposed to revive 
torrejoni as a full species on the basis of 
his discovery of a breeding male in this 
plumage. His evidence was discounted by 
Heilmayr (1936, Field Mus. Nat. Hist. 
Publ., Zool. Ser., XIII, pt. 9, p. 8, foot- 
note) because of the known breeding of 
other tanagers in immature plumage. 

It is curious that of the Peruvian males 
that have come to my hand, all are in the 
dull, first winter dress, whereas the pre- 
ponderance of birds of both sexes from 
Colombia and M&ida, Venezuela, are 
bright, adult males. On this basis, the sus- 
picion arose that perhaps the Peruvian 
population never passed beyond a re- 
tarded adult plumage similar to the first 
winter one. However, Berlepsch (1912, 
Ber. V Inter. Om.-Kongr., p. 1010) refers 
central and southeastern birds to longi- 
pennis and north-Peruvian specimens to a 
doubtful “torrejonim” and Heilmayr (1936, 
Field Mus. Nat. Hist. Publ., Zool. Ser., 
XIII, pt. 9, p. 8, footnote) mentions twx> 
males from Huaynapata, Peril, and three 
from Bolivia as being as brightly colored as 
Bogota examples. Mr. Bond, of the 
Academy of Natural Sciences of Phila- 
delphia, has lent me two Bolivian males 
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that agree fairly closely with Colombian 
and Venezuelan adults, although the yellow 
of the belly is at the pale extreme of the 
northern series. The apparently immature 
Peruvian males, including one lent by Mr. 
Bond, are, on the other hand, at or beyond 
the maximum of the northern young ones 
in respect to the brightness of the yellow on 
the belly, and one of them has a tendency 
toward blue on the rump. Some of these 
birds are obviously not fully adult, judging 
by the texture of the plumage and a slightly 
brownish tone of the black of the remiges, 
but others might represent a retarded adult 
condition that would, if it were constant, 
lend some support to a proposal to recog- 
nize “ torrejoni ” as a subspecies of cyanea 
(not as a full species), even though it left 
the southeast-Peruvian and Bolivian popu- 
lation cut off fiom the more northern part 
of the range of longipennis. More material 
from central and northern Peril will be 
needed to settle the question. In the mean- 
time, it seems best to consider longipennis 
as ranging south through Peru to Bolivia. 

Records from Peru are from Huaya- 
bamba, Palto, Chirimoto, Vitoc, La 
Merced, Garita del Sol, and Huaynapata. 

An adult male and a young bird of the 
same sex from the western side of the 
Western Andes of Colombia are the first 
examples of the species from that area to 
be placed on record but are different enough 
from the series of longipennis to deserve 
separate recognition, as described below. 

Chlorophonia cyanea intensa, new sub- 
species 

Type from Primavera, western Colombia; 
altitude, 1700 meters. No. 511,681, American 
Museum of Natural History (Rothschild CoU.). 
Adult male collected in 1904 by Raap; original 
No. 333. 

Diagnosis. — Similar to C. c. longipennis of 
central and eastern Colombia, but adult male 
with yellow of lower under parts markedly 
deeper; back, at least in the type, blue like the 
hind neck and of a deeper hue (less greenish) 
than most longipennis. Young male indistin- 
guishable from longipennis in the same plumage 
except that the collar on the hind neck is some- 
what deeper in tone; lower under parts some- 
what deeper yellow; forehead with a narrow 
and poorly defined band of yellow. 

Range. — Known only from the type locality, 
western Colombia. 


Description of Type. — Head bright green 
with a faint tinge of yellow* on the frontal region 
(not at all clearly defined); lores with a faint 
bluish tinge and orbit surrounded by a bright 
blue ring; whole back (held toward light) 
Methyl Blue, (away from light) Light Methyl 
Blue X Light Cerulean Blue; subterminal por- 
tions of back feathers dark green, almost eutiiely 
concealed; upper tail-coverts purer blue (near 
Spectrum Blue). Breast and belly between 
Light Cadmium and Lemon Chrome, becoming 
lighter (Lemon Chrome) on cris&um. Scapulars 
dark green (Cossack Green) with posterior 
feathers strongly tipped with blue; remiges 
black with outer margins (except of outermost 
primary*) dark green, most broadly on inner 
secondaries and tertiais where there is a tinge of 
blue at the tips of the feathers; upper wmg- 
coverts with exposed portions dark green except 
for a touch of blue at the tips of the greater and 
median series; under wing-coverts with ante- 
cubitals yellow* like the breast, infraeubitals 
w*hite with yellow tips, primary-coverts gray 
with green tips; inner margins of remiges dull 
whitish. Reetrices largely blackish with dark 
green outer margins except on outermost paii 
but with median pair distally bluish green on 
both w*ebs. Bill (in dried skin) blackish, with 
base of mandible slaty; feet light brown. Wing, 
64.2 mm.; tail, 35; exposed culmen. 7; culmen 
from base, 10; tarsus 14. 

Remarks. — Young inale (in first winter 
plumage ?) much like longipennis in a 
similar stage but lower under parts slightly 
deeper yellow, flanks with a more defi- 
nite^ yellow tinge and with yellow tips on 
many feathers, uropygium with a stronger 
bluish tinge, and collar on hind neck more 
deeply blue than usual. The forehead has 
a definite tinge of deep yellow at the base 
of the bill, not sharply outlined but quite 
obvious. 

Of the same general nature is a Bogota 
trade-skin, without given sex but appar- 
ently also an immature male. It is not 
quite so deeply blue on the collar nor so 
strongly blue on the rump but is at the 
extreme of variation shown in this direc- 
tion by longipennis if not beyond it. The 
lower under parts are deeper yellow than 
in other immature Bogota skins, and the 
flanks are green with yellow’ tips as in the 
young Primavera bird. In addition, this 
specimen has a deep yellow’ frontal band 
rather well defined though narrow. Com- 
paring this specimen with the young 
Primavera specimen there is such close 
agreement in many respects that I believe 
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they belong to the same subspecies. Ber- 
lepsch (1912, Ber. V Inter. Orn.-Kongr., 
p. 1123) commented on a Bogota speci- 
men with yellow frontal band and green 
rump, preserved in his collection and which 
he assigned to roraimae , although Hellmayr 
(1936, Field Mus. Nat. Hist. Publ., Zool. 
Ser., NIII, pt. 9, p. 8, footnote) believed it 
to be only an individual mutant of longi- 
pennis . The young birds in hand are very 
similar to those of roraimae in respect to 
the frontal band, but the color of the collar 
is deeper than in roraimae and the yellow 
of the under parts also deeper; the adult 
from Primavera is quite distinct from adult 
roraimae males which are paler blue above, 
lighter yellow below, and have a narrow 
yellow frontal band like the females and 
young males. 

The greatest obstacle to the reference of 
the peculiar Bogota skin to intensa is the 
distance of the known range of this form 
from Bogota, and the improbability (not 
impossibility) that the native hunters from 
Bogota ranged as far as the western slope 
of the Western Andes. I do not recall, at 
the moment, any bird known only from 
that western region that has appeared in 
“Bogotd.” collections. In the few cases 
where there is an approach to this situation 
(as with Habia cristata) the western bird 
is found on both sides of the Western Andes 
as well as in “Bogotd” collections. In such 
case the present bird would be expected at 
Antioquia, which is the type locality of 
longipennis! Our only specimen from the 
Antioquia region is as blue-backed as the 
type of intensa but has the lower under parts 
much lighter yellow, being exceeded in 
depth of color on that area by many of the 
Bogotd skins of longipennis , all of which are 
paler than the type of intensa . It is pos- 
sible, therefore, that east-Colombian birds 
should be separated from the Antioquia 
form which may have an extensively blue 
back and pale yellow' belly as regular fear 
tures, but there is complete intergradation 
demonstrable between the Antioquia male 
at hand and the east-Andean males which 
throw's doubt on such separation. There 
is no such intergradation with the Prima- 
vera male except in the color of the back. 


Specimens Examined 
C. c. cyanea . — 

Brazil: 34. 

Paraguay: 5. 

Argentina: 

Puerto Segundo, Mibiones, 2 cf . 

C. c. longipennis . — 

Bolivia: 

Prov. Sara, 1 cf , 2 9 ; 

Palmar, Cochabamba, 1 cf 1 ; 

Yungas of Cochabamba, Id 11 . 

Peru: 

Santo Domingo, 1 cf ; 

La Oroya, Inambari, 1 cf 1 ; 

Chanchamayo, 1 cf ; 

Tulumayo, 1 cf ; 

Bio Seco, 1 cf, 1 (?); 

Lomo Santo, 1 9 . 

Ecuador: 

(no other locality) , 1 cf , 1 9 . 

Colombia: 

Antioquia, 1 [cf ]; 

Cundinamarca, 1 cf ; 

“Bogotd,” 12. 

Venezuela : 

M6rida, 2 cf ; 

Valle, 4 cf ; 

Escorial, 3 cf ; 

Nevados, 1 9 • 

C. e. intensa . — 

Colombia: 

Primavera, 2 cf (inch type) ; 

“Bogotd,” 1 [cf 1 ?] 3 . 

C. c. psittadna . — 

Colombia : 

(Santa Marta region), 32. 

C. c. frontalis . — 

Venezuela: 14. 

C. c. minu8cida . — 

Venezuela: 15. 

C. c. roraimae . — 

British Guiana : 

Waremia Creek, 1 9 ; 

Carimang River, 1 cf . 

Venezuela: 

Mt. Roraima, 6; 

Mt. Duida, 13. 

Tanagra musica aureata Vieillot 
Tanagra nigricollis Vieillot, 1819 (nec Gme- 
lin, 1789), Nouv. Diet. Hist. Nat., nouv. 6d., 
XXXII, p. 412 — Brasil [* Rio de Janeiro]; 
Paris Mus. 

Tanagra aureata Vieillot, 1822, Tabl. Encycl. 
M4th., Om., livr. 91, p. 782 — based on “Lindo 
azul y oro” of Azara, no. 99; Paraguay. 

Lomo Santo, 2 cf ; Chaupe, 1 cf ; Sauces, 
1 9 ; Huayabamba, 1 cf ; Ucayali (— 
Sarayacu or Cashiboya). 

Peruvian examples appear not to differ 
from Bolivian, Argentine, and east-Brazil- 

1 Specimens in Academy of Natural Sciences, 
Philadelphia. 

* Referred here with a query. 
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ian specimens. The width of the frontal 
band varies considerably without apparent 
regard to distribution, and there is also a 
little variation in the depth of yellow on the 
belly. The Ucayali specimen is strongly 
brownish below, but the skin is old and pos- 
sibly has altered through the years. 

The distinction of intermedia, of Colom- 
bia, Venezuela, and the Guianas, from the 
present form is not very pronounced as has 
already been remarked by other workers. 
I can find no certain differences of color, 
and those of measurement overlap to a 
considerable extent. A male from Medellin, 
Colombia, is as large as one from Tujma, 
Bolivia, the largest of the two series at 
hand. Both have the wing 68.8 imn. in 
length. Three other Colombian males have 
the wing 67 or over as do two from Peru 
and one bird from eastern Brazil. Two 
Colombian males and one MSrida male 
have the wing 66 or over, but below 67, 
while five males from Peru, Bolivia, Argen- 
tina, and eastern Brazil fall into the same 
category. The rest of the Colombian, 
Venezuelan (Merida and the northern part 
of the country) , and Dutch Guianan males 
are below 66, mostly 61 or more but reach- 
ing 59 and 60 in two Surinam specimens; 
eight examples from Peril to eastern Brazil 
range from 63.5 to just over 65. Thus, 
Colombian birds cover nearly the entire 
range of variation in size presented by both 
aureata and intermedia, but Venezuelan 
and Guianan birds appear not to reach so 
large an extreme but are, more often than 
not, Colombian skins excepted, smaller 
than the minimum of aureata while Guianan 
birds reach the smallest extreme. With 
the ranges of aureata and intermedia sepa- 
rated by those of pelzelni and insignis in 
Ecuador, the logical division line, on 
geographic grounds, separates Colombian 
and Peruvian birds from each other, 
whereas, taxonomically, the Colombian 
birds form the bridge between the Peruvian 
and Venezuelan populations, showing the 
extremes of both. It seems almost advis- 
able to reject intermedia as a synonym of 
aureata, but in the absence of topotypes 
of intermedia from Mt. Roraima, I reserve 
final conclusions. 

On the other hand, I believe that T. m. 


vincens (Hartert), described from Costa 
Rica, is recognizably distinct from elegarir 
tissima of Mexico. With elegantissima I 
should place a male from Finca El Soehe, 
Guatemala, a male from Quezaltenango, 
and a Guatemalan trade-skin, from the 
series at liand. Specimens from Tecpam, 
Vera Paz, Finca Concepcidn, and Volcdn 
San Lucas, Guatemala, one Nicaraguan 
specimen, twenty skins from Costa Rica, 
eight from Honduras, and eighteen from 
Panamft are, with relatively few exceptions, 
lighter blue on the top of the head than 
the more northern birds, only three or four 
of which (out of some forty-two examples) 
are light-capped like the southern series. 

Peruvian records of aureata are from 
Chachapova^, Huambo, Callaeate, Tam- 
billo, Hacienda Lim6n, Paltavpampa, 
Chontabamba, and Garita del Sol. 

Tanagra xanthogaster brevirostris 
(Bonaparte) 

Euphonia breihost) is Bon\p urte, 1S51, Rev. 
Mag. Zool., (2) III, p. 130 — Colombia = 
“Bogota”; lepository of type unknown. 

The delimitation of this form is very 
puzzling. Male birds in old “Bogota” col- 
lections stand out fairly well from all the 
rest of the Colombian birds by reason of 
their darker caps and more brownish suf- 
fusion of the breast and middle belly in 
which they exceed specimens known to 
have been taken on the Eastern Andes. 
From this fact, it is possible that some of 
the darker shading is due to post-mortem 
change in the ancient material. At any 
rate, until some definite locality can be 
established for the dark birds, it seem 6 ! best 
to consider all the east-Colombian birds as 
belonging to the same subspecies 

In any case, the palest “Bogotd” males 
are matched by the darkest extreme of the 
assured east-Andean specimens although 
the palest of the latter series are dis- 
tinguishable. East-Ecuadorian birds are 
like the east-Colombian, and the same 
variability occurs down the eastern side of 
the Andes through northern to central 
Peril, excepting the region about the mouth 
of the Napo and on the Ucayali where an 
extreme condition appears to be established 
as will be detailed below. I can see no 
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satisfactory way to distinguish any parts 
of this mountainside population from the 
other parts, although there are somewhat 
different, overlapping color gradients in- 
volved at various places. 

Thus, the birds from Andean Peru are 
fairly consistent in their deeply hued under 
parts, in which a male from Nuevo Loreto 
exceeds any of the others including east- 
Ecuadorian and east-Colombian birds; its 
cap, however, is not so dark as that of vari- 
ous Colombian specimens. East-Ecuador- 
ian birds are not so consistently colored, 
and occasional birds from the Napo show 
a paler hue than the general series, ap- 
proaching the character of the Ucayali 
and Amazonian specimens. Nevertheless, 
I am unable to draw a clear line of distinc- 
tion from brevirostris in the series as a 
whole. Most specimens from the mouth 
of the Rio Curaray, Peru, belong in this 
series. 

Two males from Alt. Duida, Venezuela, 
and one from the nearby Rio Uaup6s, 
northern Brazil, are not recognizabl 3 r dis- 
tinct nor is a male from British Guiana, al- 
though these four birds are by no means 
uniform among themselves. 

An unusual specimen is at hand from the 
mouth of the Curaray, northeastern Peni. 
At first glance, the coloration of the under 
parts strongly suggests T. mesochrysa , being 
largely near Primuline Yellow. The throat, 
however, is drab as is the middle of the 
lower belly, and there is a buffy tinge in 
the median line of the breast and upper 
belly while the flanks are not green as in 
mesochrysa but clear yellow with quite 
dark gray bases and a dusky subterminal 
bar as in males of the present species. 
The upper parts are rather darker than 
usual in females of brevirostris and the 
forehead somewhat more intensely orange- 
tinted (between Mars Yellow and Raw 
Sienna). There are no traces of the 
steely blues and purples of the adult 
males. Granting that the specimen is cor- 
rectly sexed, as seems probable, the indi- 
vidual appears to be an “advanced” 
female. 

Peruvian records that remain with brevi- 
rostris are from west of Perico, Huambo, 
Chirimoto, Pina, La Merced, Garita del 


Sol, Monterico, Amable Maria, and Ropay- 
bamba. 

The separation of qmtensis from the 
western side of the Ecuadorian Andes is 
j ustifiable. Several characters are involved, 
not all of which appear to liave been men- 
tioned in the literature. The bill of the 
western birds is larger, in most cases, than 
that of the eastern birds, although the 
wing and tail are not. The color of the 
belly is about like that of brevirostris at its 
lighter average, but the cap usually is dis- 
tinctly paler yellow than that of the east- 
ern examples, occasionally not, though 
never so deeply hued as in the “Bogota” 
birds. The blackish color of the lores is 
more broadly developed and nearly always 
involves some part of the nasal feathering 
which is not the case in brevirostris . Con- 
currently with this, the stripe over the eye 
may be broader, the bases of the frontal 
feathers are more noticeably dusky, and 
the dark bases of the anterior crown- 
feathers, also, are a little more extensive. 

The females of quitensis have the fore- 
head more intensely colored than do those 
of brevirostris, and there is often a dusky 
line across the front at the base of the bill. 
The breast averages more grayish; the 
back darker green. 

A series of sixteen birds from northeast- 
ern Peni, including the Ucayali and both 
sides of the Amazon below the mouth of 
the Ucayali, show enough difference in 
size and color from brevirostris to warrant 
a separate name and they may, accord- 
ingly, be known as follows. 

Tanagra xanthogaster dilutior, new sub- 
species 

Type from Orosa, south bank of the Rio Ama- 
zonas, northeastern Perti. No. 232,736, Ameri- 
can Museum of Natural History. Adult male 
collected September 27, 1926, by the Olalla 
brothers. 

Diagnosis. — Similar to T. x. brevirostris of 
the Eastern Andes of Colombia, Ecuador, and 
northern Perti, but wing shorter, breast and 
belly paler yellow (with lower belly less promi- 
nently buffy drab), and cap more consistently 
light in tone of yellow. 

Range. — Ucayali Valley and both sides of the 
Amazon below the mouth of the Ucayali, reach- 
ing Loretoyacu, Colombia (formerly Perti). 

Description op Type. — Forehead and crown 
Lemon Chrome X Light Cadmium; rest of head 
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including chin, throat, sides of head, occiput, 
nape, a prominent superciliary stripe, and the 
lower part of lores blackish with a deep vio- 
laceous tinge weakest on chin and throat and 
strongest on the back of the head. Back dark 
steel-blue with a violaceous tinge strongest on 
the anterior mantle; subterminal portions of the 
feathers black; under parts below the blackish 
throat yellow, near Lemon Chrome on the sides 
and flanks but tinged with cadmium on the 
median portion; lower belly with a small, incon- 
spicuous area buffy drab; under tail-coverts 
like the flanks. Wings black; secondaries, 
tertials, and upper wing-coverts margined with 
the color of the back; primaries with outer 
margins duller and much narrower; secondaries 
and inner sis primaries each with a large white 
patch at the base of the inner web; under wing- 
coverts largely "white, faintly tinged with yellow 
at the tips; feathers along carpal margin and 
at base of primaries blue-black, sometimes 
tipped with yellow. Tail black; outer margins 
of all but outermost pair of rectrices blue-black; 
outermost pair with a white subterminal patch 
on inner web, reaching both shaft and margin. 
Bill (m dried skin) black, slaty at base of man- 
dible; feet black. Wing, 59 mm.; tail, 31.5; 
exposed eulmen, 7; culmen from base, 10.5; 
tarsus, 15. 

Remarks. — Females very similar to 
those of breiirostris but wing shorter and 
breast grayer, with less vinaceous tinge. 
Wing, 54.1-56.5 mm. (as compared with 
57-64; except for one bird from the mouth 
of the Curaray, northeastern Peril, and one 
from the Rio TTaupds, northwestern Brazil, 
the brevirostris females have the wing, 
60-64). 

The series of fourteen males of dilutior 
have the wing, 56.9-61.9, but of these, 
only three are 61 mm. or over. In brevi- 
rostris , sixteen males from Colombia have 
the wing, 61-66; of twenty-eight from 
eastern Ecuador, one is 58.8, one 60.1, 
and twenty-six are 61-67; of five males 
from the “Xapo” (some of which may be 
from near the Amazon), one is 58.2 and 
the rest 61-65.5; two males from Mt. 
Duida are, respectively, 62 and 63; a male 
from the Uaup4s is small, like the female 
from the same locality, having the wing 
58.2; a British Guianan male is only 59. 

Thus the total of fifty-three males as- 
signed to brevirostris include only five 
specimens with wing below 61 mm., mak- 
ing, with the three oversized dilutior , eight 
out of sixty-seven examples that are uni- 
dentifiable by size alone, in the two forms. 


Taken in conjunction with the pale colora- 
tion of the Amazonian males, the recogni- 
tion of dilutior is not too difficult. 

Records from Iquitos and Sarayaeu 
presumably must go under dilutior . 

Tanagra xanthogaster brunneifrons 
(Chapman) 

Euphonia xantkogastra brunneifrons Chap- 
man, 1901, Bull. Amer. Mus. Nat. Hist., XIV, 
p. 226 — Inca Mine, Peni; cf ; Amer. Mus. Nat. 
Hist. 

This well-marked form appears to be 
confined to southeastern Peni; a male and 
two females from Ticunguaya, northwest 
of La Paz, Bolivia, belong to ruficeps . 

I have no material from the Crubaniba 
region and am in doubt as to the proper 
assignment of a record from Irima. Hell- 
mayr (1936, Field Mus. Nat. Hist. PubL, 
Zool. Ser., XIII, pt. 9, p. 27) includes the 
references and the locality in the account 
of brunneifrons , but it is not stated that 
he had seen the pertinent specimen, a male 
collected by Kahnowski and first recorded 
by Berlepsch and Stolzmann (1906, Ornis, 
XIII, p. 78). These authors state that the 
specimen differed from north-Peruvian and 
east-Ecuadorian birds only by an appar- 
ently shorter cap (a character that I find 
to be variable), but since they state else- 
where it 07n, cit ., p. 10S) that five males and 
five females from Rfo Cadena, Escopal, and 
Marcapata (localities within the demon- 
strable range of brunneifrons) differ not 
at all from central and north-Peruvian 
birds, the observation is of little value in the 
discussion. Berlepsch (1912, Ber. V Inter. 
Oin.-Kongr., “1910,” p. 107) included 
“Santa Ana” (= Idma) under brevirostris 
rather than brunneifrons . Lrubamba birds 
might well belong to either one of the two 
forms, brinmeifrons or brevirostris. Tropi- 
cal Zone species that show distinction be- 
tween the Marcapata and Chancharaayo 
districts sometimes have one association for 
the TJrubamba Valley birds, sometimes the 
other. The present case can be decided 
only by examination of specimens from the 
critical region. With no evidence to dis- 
prove Hellmayr’s assignment, therefore, 
I leave Idma among the recorded localities 
for brunneifrons . Other records of less 
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doubtful application are from Cosnipata, 
Yahuarmayo, San Gaban, Chaquimayo, 
Mareapata, Bio Cadena, Escopal, and 
Huaynapata. 


Specimens Examined 

T. X. brevirostria . — 

Colombia: 

“Bogota,” 8 [d], 5 [9?J; 

(La Candela, La Palma, La Morelia, Flor- 
encia, Caquetd trail, near Quitame, and 
Buena Vista), 11 d» 1 9 . 

Ecuador: 

(Oyacachi, below San Jos6, upper Rio Suno, 
lower Rio Suno, Macas, Sarayacu, Za- 
mora, upper Sumaco, Gualaquiza, Saba- 
nilla, and “Napo”), 24 d, 11 9 . 

Peru: 

mouth of Curaray, 12 d , 5 9 ; 

Pomard, 4 d,4 9 ; 

Santa Rosa (Marafidn), 1 d ; 

Rio Seco, 2 d, 2 9 ; 

Rio Negro, 3 d, 1 9 ; 

Uchco, 1 d ; 

Chaupe, 1 d, 1 9 ; 

Nuevo Loreto, 1 d ; 

Huayabamba [Valley], 1 9 ; 

Chayavitas, 1 9 ; 

Rioja, Id 1 ; 

Moyobamba, 2d 1 ,! 9 l ; 

Huachipa, 1 d 1 , 1 9 1 ; 

Vista Alegre, 2d 1 ; 

Chilpes, 2 o ' ; 

Utcuyacu, 1 d, 2 9 ; 

Tulumayo, 1 9 ; 

Pozuzo, 1 d, 1 9 ; 

Chuchurras, 1 d , 1 9 . 

Venezuela.: 

Mt. Duida (Aguita and Primer Pico), 
2 d , 2 9 • 

Brazil: 

Rio Uaupds, Tahuapunto, 1 d, 1 9 . 

British Guiana: 

Kamakusa, 1 d* 

T. a:, chocoenaia , — 

Colombia: 

(San Jos4, Juntas de Tamana, San Antonio, 
Gallera, Las Lomitas, east of P almi ra, 
Ndvita trail, La Frijolera, Cocal, Barba- 
coas, and Alto Bonitoj, 11 d, 8 9 . 
Ecuador: 

(Cachabi, Lita, and Paramba), S d, 3 9, 
1 (?)• 

T. x. quiten8ia . — 

Ecuador: 

(La Chonta, El Chiral, San Bartolo, Gualea, 
Alamor, Zaruma, Chimbo, Punta Santa 
Ana, Las Pifias, Bucay, Cebollal, Rio de 
Oro, Salvias, Guaracillo, Santo Domingo, 
Intac, Naranjo, Coc6, and “Quito”), 
53 d*44 9 , 1 (?). 

i Specimens in Field Museum of Natural History, 
Chicago. 


T. x. dilutior . — 

PERtf: 

Orosa, 5 d (incl. type), 1 9 ; 

Puerto Indiana, 3 d, 1 9 ; 

Apayacu, 1 d ; 

Sarayacu, 1 d ; 

Lagarto, 2 9 . 

Colombia: 

Loretoyacu, 2 d. 

T. x. brunneifrona . — 

Per*t: 

Inca Mine, 2 d (incl. type) ; 

Rio Tavara, 3 d, 5 9 ; 

La Oroya (Inambari), 1 d; 

Inambari, 3 d ; 

Chirimayo, 1 d; 

Candamo, 1 d ; 

Santo Domingo, 1 d ; 

La Pampa, 1 d . 

T. x. ruficeps . — 

Bolivia: 

Todos Santos, 3 d, 1 9 ; 

Yungas (Cochabamba), 4 d, 1 9 ; 

Locotal, 2 d, 1 9 ; 

Incachaca, 2 d ; 

Ticunguaya, 1 d, 2 9 . 

T. x. ex8ul . — 

Venezuela: 

(San Esteban, Caripe, Mt. Bucarito, and 
El Limdn) , 5 d, 1 9 . 

T. x. xanthoga8ter . — 

Brazil: 

Espirito Santo, Lagda Juparand, 2 d ; 
Bahia, Cajazeiras, 2 d, 1 9 ; 

“Bahia,” Id; 

Matto Grosso, “Broken Canoe Rapids,” 
1 d; 

Rio Madeira, Calamd, 1 [ 9 1; 

“Brazil,” 2 d- 

Tanagra minuta minuta (Cabanis) 

Euphonia olivacea (not Tanagra olivacea 
Gmelin = Piranga olivacea) Desmarest, 1806, 
Hist. Nat. Tangaras, livr. 10, PL xnvii — 
Cayenne; 9 ; Paris Mus. 

Euphonia minuta Cabanis in Schomburgk, 
“1S4S” = 1S49, Reisen Brit. Guiana, III, p. 
671 — British Guiana; Berlin Mus. 

Euphonia strictifrona Strickland, 1851, 
Contr. Om., p. 72— -Cayenne; d; British Mus. 

Euphone pumUa Bonaparte, 1851, Rev. Mag. 
Zool., (2) III, p. 138— Cayenne and “Nuova 
Granada”; Parzudaki Coll., present repository 
unknown. 

Tanagra olivacea mellea Bangs and Pbnard, 
1918 (April), Bull. Mus. Comp. Zo5l., LXII 
(2), p. 87 — Yquitos, Perti; d; Mus. Comp. 
Zo5l. 

Eleven males from northeastern Peril 
are quite inseparable from birds of the 
same sex from the Guianas, Venezuela, 
“Bogota,” and various localities on both 
sides of the Brazilian Amazon. I am forced 
to the conclusion that mellea must be sub- 
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merged as a synonym of minuta minuta. 
The color of the head and back is quite 
variable throughout the range, and it is 
possible to select specimens which show 
just the opposite characters from those 
given for “ mellea ” and minuta as well as 
to match other individuals perfectly. 

Peruvian records are from Tarapoto, 
Jeberos, Xauta, Moyobamba, Yurimaguas, 
and Iquitos. 

Specimens Examined 

T. m. minuta . — 

British Guiana: 

(Wismar, Potaro Landing, Carimang River, 
Rockstone, Tumatumari, and “British 
Guiana”), 9 d\ 6 9 • 

French Gui\na: 

“Cayenne,” 1 cf. 

Dutch Guiana: 

(near Paramaribo, “Demerara,” and Little 
Waniea), 8 d, 3 9 . 

Venezuela: 

Guanoco, 2 d% 1 9 ; 

Rio Caura, Nicar#, 1 d ; 

Mt. Duida, “Primer Campamento,” 1 d. 
Colomblv: 

“Bogotd,” 4 [<?], 2 [9]. 

Brazil: 

Manaos, 1 9 ; 

Rio Tocantins, Mocajuba, 1 d ; 

Rio Tapajoz (Boim, Caxiricatuba, and 
Tauaitf), 3 d, 3 9 ; 

Rio Madeira, Borba, 1 9 ; 

Rio Amazonas, Villa Bella Imperatriz, 1 (?) ; 
Teff6,3 d\l 9. 

PertSt: 

Puerto Indiana, 2 d ; 

Orosa, 3 d ; 

Sarayacu, 1 9 ; 

“Upper Ucayali” (Cashiboya), 1 o 71 ; 
Chuchurras, 1 d ; 

Chamicuros, 1 d ; 

Chayavitas, 2 d ; 

Pachiza, 1 “c?” [= 9]; 

Rio Negro, west of Moyobamba, Id 1 ,! 9 . 
T. m. humilia . — 

Colombia: 

(Barbacoas, Noanaraa, Baud6, Quibdd, 
Puerto Valdivia, Juntas de Taman#, and 
“Antioquia”), 7 d\ 5 9 . 

PanamX: 

[Lion Hill], and “Aspinwall” (Col6n), 2 d, 
1 9. 

Costa Rica: 

(San Jos#, Azahar de Cartago, Lim6n, and 
Pozo Azul), 3 d, 3 9 . 

Tanagra chlorotica taczanowskii (Sclater) 

[Euphonia chlorotica] Subsp. taczanowskii 
Sclater, 1S86, Cat. Birds Brit. Mus., XI, p. 
65 — Callacate, Per#; British Mus. 


Permian males of this species are sepa- 
rable from those of chlorotica by their paler 
yellow cap and belly and from those of 
serrirostns by a less marked average differ- 
ence of the same sort coupled with a smaller 
average size. Females and young males 
are very like those of chlorotica but have 
less extensive gray coloration on the 
median under parts. These distinctions 
are discussed in greater detail below. 

I have found it advisable to extend the 
range of taczanowskii along the south bank 
of the Amazon to the Tapajoz and across 
northern Matto Grosso and northern 
Bolivia, since the birds from this area are 
closer to taczanowskii than to chlorotica 
to which they have been previously re- 
ferred. They are, however, somewhat 
intermediate in coloration, although none 
of the adult males exceeds the depth of 
color shown by the Peruvian series or ap- 
proaches the extreme depth of color shown 
by chlorotica . 

I am unable to find the supposedly more 
violaceous dorsal coloration of taczanowskii 
males as compared with the same sex of 
chlorotica . There is much variation in this 
respect in both forms. 

Peruvian records of taczanowskii are 
from Tambillo, Moyobamba, Callacate, 
Tarapoto, Juanjui, Bellavista, Guajango, 
Malca, and Chanchamayo. Others are 
given in the list of material examined. 

In view of the considerable amount of 
material examined in the course of the 
study of this species, a review of the general 
results of the study may be of interest. 

Examination of a number of specimens 
from the Orinoco has convinced me that 
cynophora is quite distinct from trinitatis 
and reasonably so from chlorotica , but the 
specific relationships of the three are not 
entirely clear. There is no question about 
the status of serrirostris and taczanotcskii as 
conspecies of chlorotica, although I have 
some changes to propose below with respect 
to the geographical distribution of each of 
them. Adult males of all of them have the 
white area on the outer primary quite 
broad, reaching the shaft on the inner web 
and continued nearly or quite to the base 
of the feather. Of over a hundred males 
examined, the only birds that show’ no more 
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than a relatively narrow whitish inner 
margin of the outer primary show, also, 
some definite signs of immaturity, even 
though it may be no more than fine, pale 
outer margins on the remiges, absent in 
fully adult birds. Some young birds have 
the wing marking as well developed as the 
adults, but these are few . 

On the other hand, no specimens of 
trinitatis , from Trinidad to Barranquilla, 
Colombia, of any age or either sex, have 
the white area of the outer primary broad 
enough to reach the shaft, although there 
is sometimes an angular expansion of the 
marginal stripe suggesting a trend in that 
direction. Almost all the birds from 
Ciudad Bolivar, lower Orinoco, agree with 
the Caribbean coastal form in this respect 
as well as in their more bluish, less viola- 
ceous throats and backs, and one fully adult 
male from Caicara, middle Orinoco, is easily 
referable to trinitatis in these respects; a 
single male from Agua Ralada de Ciudad 
Bolivar has the w*hite area on the outer 
primary touching the shaft. Five addi- 
tional males from Caicara, one from Quiri- 
bana de Caicara, two from Maripa (Rio 
Caura), and one from Villavicencio, eastern 
Colombia, disagree with one or both of 
these characters of trinitatis . Five of them 
are fully adult and four of the five (two 
from Caicara and two from the Caura) 
have the outer primary with the full mark- 
ing as present in adult chlorotica ; the fifth 
(from Caicara) has the white margin 
nearly reaching the shaft but not quite in 
contact. The younger males have the 
marking as in young Brazilian specimens 
of the same sex. (Another male, still 
largely in immature plumage, is doubtful 
but may belong here also. The cap is as 
short as that of chlorotical ) All nine birds 
have strongly violaceous backs and throats 
like chlorotica males from wilieh they differ 
by more extended yellow caps and longer 
blackish tips on the rectrices; and the tw’o 
Rio Caura birds also have a somewhat 
deeper tone of yellow' on the under parts 
than chlorotica , but the Caicara birds do 
not show it. Unless these upper Orinoco 
birds are united with chlorotica , they 
must be recognized as cynophora . I believe 
their recognition is justified. 


The occurrence of trinitatis at the same 
place calls for specific separation of cyno- 
phora (with chlorotica) from the Caribbean 
coastal form, at least until some ecological 
or other distributional facts can be adduced 
to show that the two groups do not live 
side by side. I have confidence that this 
evidence will some day be found, and that 
trinitatis is not specifically distinct from 
chlorotica. 

Two very young males and four females 
from Caicara, one female from Maipures, 
and two females from Altagracia are 
unidentifiable with certainty. The question 
involves more than the distinctions of 
female and young male plumage in trini- 
tatis and cynophora. Hellmayr (1923, 
Novit. Zool. ; XXX, p. 234) reached the 
conclusion that birds with the entire under 
parts yellow are young males and those 
with gray on the breast and belly are 
females. I am unable to confirm this from 
the material before me unless over a third 
of my material in those plumages is w’rongly 
sexed. Furthermore, I am able to segre- 
gate most of the material subspecifioally by 
the character in question in correlation 
with a similar distribution of the males 
from the same regions. 

Thus, the females from Santa Marta, 
northern Venezuela, Trinidad, and the 
lower Orinoco are all gray-bellied. Several 
young males from Santa Marta and tw’O 
from northeastern Venezuela likewise show’ 
some gray feathering on the median under 
parts. Four other young males from 
northeastern Venezuela, how’ever, have no 
gray beneath. These birds presumably are 
all referable to trinitatis , Both young 
males and adult females of luteicapiUa 
are without gray below. 

All the females from the upper Orinoco 
and the Rfo Caura, except one from Alta- 
gracia, are strongly yellow’ below, without 
gray, including one other Altagracia 
specimen. The example with the gray 
median stripe agrees with the other upper 
Orinoco females in having a noticeable 
(though short) yellow superciliary stripe 
and a slight dusky supraloral bar, both of 
which characters are lacking in females of 
trinitatis. I have no hesitation, therefore, 
in assigning this specimen to cynophora. 
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An immature male from Caicara also has 
whitish median under parts, but the yellow 
portions of the plumage are too dull to 
show much distinction over the orbit 
where, however, the superciliary line is 
indicated. 

Females and young males of chlorotica 
are almost completely yellow below though 
there may be some dull grayish, usually 
very poorly defined, along the median line 
of the under parts. An exception is noted 
in two birds from Isla Sao Luiz, northern 
Maranhao, which have a more definite 
gray patch or broad stripe in the area. 
One is sexed as a female; the other is with- 
out given sex; both are unusually brightly 
yellow on flanks and forehead. Two ob- 
vious young males (one without given sex 
but with adult plumage beginning to ap- 
pear) are without any gray below. 

Females and young males from eastern 
Bolivia, extreme southern Matto Grosso 
and southeasternmost Brazil, Paraguay, 
and Argentina are most like those from 
northern Venezuela, having a broad gray 
(sometimes ashy gray) area down the 
median under parts, without exception so 
far as the material at hand show's although 
the character is less pronounced in several 
young males beginning to assume adult 
plumage. The longer under tail-coverts 
are almost always white or whitish which 
they are not in chlorotica . The size aver- 
ages somewhat larger than that of chlo- 
rotica, and the upper parts are darker and 
duller olive. Birds of this sort are found 
in southeastern Brazil in Rio Grande do 
Sul and Paran&, but the exact line of 
demarcation from chlorotica to the north- 
ward is not determinable from the ma- 
terial now' at hand. A 1 ‘Bahia-skin’ ’ agrees 
moderately w r ell with the more southern 
females but even better with the gray- 
breasted bird without sex from Ilha Sao 
Luiz. A second example, marked as a 
“Bahia-skin” but not of typical “make,” 
has no gray below'. Males from Bahia 
(both trade-skins and authenticated speci- 
mens) agree best with chlorotica although 
seven skins have the wing 57 to 58 mm., a 
measurement larger than any of the males 
from north of the Amazon; the 1 ‘Bahia” 


female with the yellow' belly also is large, 
with wing 57. 

I have no females from Goyaz, but tw'o 
males from that state are large (wing, 58 
and 61.2) and agree better with males of 
serrirostris to the southw'ard, both in size 
and color. I have no birds of either sex 
from Rio de Janeiro except three abnormal 
trade-skins of “Rio-make” discussed be- 
low. Since Goyaz examples are nearer 
serrirostris than chlorotica , it is probable 
that Rio de Janeiro should be included in 
the range of serrirostris w’hich is found also 
in Parand, Rio Grande do Sul, and south- 
ern Matto Grosso, Argentina, Paraguay, 
and eastern Bolivia. 

In the Amazon Valley, south of the river 
in Brazil, northern Bolivia, and northern 
Pern, the females and young males are very 
like those of chlorotica , often without any 
gray beneath but sometimes with a small 
amount, usually poorly defined even when 
present, though sometimes prominent. 
The under tail-coverts are yellow. Dis- 
tinction is better from serrirostris than 
from chlorotica. Some examples have the 
smaller bill of chlorotica , but others are 
very like central Peruvian birds in this 
respect. On the basis of females and 
young males, therefore, this population, 
including northern Matto Grosso in its 
range, may be assigned to taczanowskii. 

This segregation of subspecies is sup- 
ported by the males from the various re- 
gions here discussed. The distinction of 
trinitatis from the other South American 
forms has been discussed earlier, as has 
the separation of chlorotica from cynophora. 
Adult males that agree w'ell with Guianan 
chlorotica are present from the low’er Rio 
Negro, Monte Alegre (north bank of the 
Amazon), Maranhao, Ceari, Pernambuco, 
Piauhv, and Bahia. Males from the dis- 
tributional area I have tentatively as- 
signed to serrirostris differ from the males 
of chlorotica by somewhat larger size and 
usually noticeably paler yellow under 
parts. Adult males of taczanowskii aver- 
age even paler yellow' than those of serri- 
rostris and are thus most widely separable 
from those of chlorotica . The northern 
Matto Grosso birds and those from the 
south bank of the lower Amazon are some- 
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what intermediate with chlorotica but are 
distinctly closer to taczanowskii. The 
individual variations in the greater or 
lesser degree of purplish or bluish tinges 
on throat and back are so marked in all 
parts of the range of the species that I am 
unable to find the character of value ex- 
cept in the separation of trinitatis and 
luteicapilla as previously noted. 

With this agreement of both sexes in the 
proposed reassignment of ranges for the 
various forms, I have distributed the ma- 
terial examined as listed on a later page. 
Other notes on the affinities of chlorotica 
are given in the discussion of T. saturata. 

Three unusual specimens are at hand 
which resemble the descriptions of the type 
of serrirostris, a bird considered by Hell- 
mayr (1936, Field Mus. Nat. Hist. Publ., 
Zool. Ser., XIII, pt. 9, p. 41, footnote) as 
in “retarded” adult male plumage. The 
three birds at hand are not quite uniform 
but agree in major particulars. All blue 
coloration is suppressed, although two of 
the specimens have a slight purplish sheen 
on the hind neck. The throat is olive 
green, darker in the two birds mentioned. 
The remiges are edged exteriorly with olive, 
and the white area on the inner webs of the 
outer quills is marginal as in adult females 
or young males. The two darker birds 
have strong w'hite patches on the outer two 
pairs of rec trices, about as in first-winter 
males but less clear than in fully adult 
males; the third specimen has rather less 
than the others though more than the 
amount present in adult females. All three 
birds are marked as young males but prob- 
ably not by the original collector since all 
three are without definite locality. One 
has been subsequently annotated as a 
“Rio-skin” and the other two as “Bahia- 
skins” but all three are of similar “make” 
and appear to be * ‘Rio-skins. ” The type of 
serrirostris was from Bolivia. I am inclined 
to agree with Hellmayr that this plumage is 
best considered as “retarded” adult male 
dress of the bird long known as violaceicollis . 

An unusual specimen of trinitatis also 
may be mentioned at this time. It is an 
adult male, undated, collected by D. W. 
Smith, and bearing a label from the Salvin 
and Godman collection on which is the 


printed locality, “St. Vincent, W. I.” 
Since the species is unknown from the 
West Indies (in spite of Strickland’s original 
citation of “St. Thomas”) and since St. 
Vincent is particularly well known orni- 
thologically (as Mr. James Bond informs 
me), some doubts attach to the locality of 
this specimen. The matter is of possible 
importance since this bird differs from all 
other examples of trinitatis at hand by 
having the white on the outermost pair of 
rectrices extending to the bases of the 
feathers and equally long on one of the two 
subextemal quills. The white area also 
reaches within 4 mm. of the tips of the 
feathers. A suggestion of the character 
is noticeable in a Santa Martan male 
where, however, there is only a small, dis- 
connected, whitish spot at the base of the 
tail and the usual broad, dark tip, 7 or 8 
mm. wide. 

An examination of other specimens re- 
ceived by the American Museum from the 
same collector at the same time reveals that 
the others were collected at Carupano and 
El Pilar, Venezuela, in October and Nov- 
ember, 1891, with the data handwritten 
on similar Salvin and Godman-St. Vincent 
labels with the “St. Vincent” cancelled. 
Obviously, no credence can be placed in 
the supposed locality of this specimen, and 
the extensive w T hite on the tail must be 
considered as mere individual variation of 
trinitatis. 

Actually, the pattern of the outer rec- 
trices in the specimen erroneously credited 
to St. Vincent is extremely similar to that 
found in T. godmani, and the pattern of 
the outer primaries is similar, but there is 
little else in common except the general 
style of coloration common to a number 
of species of this genus. The resemblance 
between the tail of this specimen of trini- 
tatis and that of godmani is of considerable 
interest but of uncertain significance. 

Tanagra saturata (Cabanis) 

Phonmca saturata Cabanis, 1860, Jour, 
filr Om, VIII, p. 336 — "New Grenada”; Berlin 
Mus. 

In view of the uncertainty surrounding 
the relationships of many of the forms of 
this genus, I hesitate to assign saturata to a 
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separate species with finschi and condnna 
as has been proposed by Hellmayr. The 
males of the three forms agree only in 
usually lacking the white spots on the tail 
(in which they agree with luteicapilla) , 
in their violaceous upper parts (in which 
they agree with the chlorotica group), and 
in having a certain amount of brownish 
coloration on the lower under parts. They 
differ among themselves in various re- 
spects. 

The males of finschi have more extended 
white at the base of the inner webs of the 
outer primaries (agreeing with chlorotica 
and its conspecies). The belly is more 
strongly brownish than in condnna , and the 
breast is more strongly yellowish than in 
saturata . The color of the cap is deeper 
than in condnna but not so deep as in 
saturata where the cap is much larger, and 
in its extent and in the width of the black- 
ish frontal band there is much resemblance 
to the cap of chlorotica, although that of the 
latter i<* a little paler yellow. 

The males of condnna have the white 
area on the outer primaries restricted to 
the inner margins of the feathers (as in 
trinitatis ). The cap is about the same 
restricted size as it is in finschi but is 
paler in color and has a very pronounced 
blackish frontal bar; the brownish color 
of the lower under parts is variable and 
much less pronounced than in finschi , 
sometimes not very strongly differentiated 
from the yellow of the breast. 

Males of saturata differ from those of the 
other forms mentioned by the strong 
brownish tinge over the whole under parts 
below the throat and by the very full, deep 
(brownish) yellow cap without a blackish 
frontal band and without dusky bases on 
the feathers. In this latter respect they are 
matched only by males of minuta and 
violacea , both of which presumably have 
little to do with saturata . The white on 
the outer primaries is marginal as in 
condnna . 

All three forms, saturata , condnna , and 
finschi , usually have the tail entirely black- 
ish like luteicapilla, but occasional speci- 
mens of all three, also like luteicapilla, have 
well-developed white patches on the outer 
rectrices. 


Males of finschi differ from those of 
chlorotica principally by the usual lack of 
the white on tail (not constant), the deeper 
yellow cap, and the brown color of the belly 
(faintly suggested in one or two examples 
of chlorotica). I am not sure that there 
is an}’ conflict of ranges in these two birds 
although both are recorded from all three 
Guianas. I have skins of finschi from the 
extreme northwestern part of French 
Guiana (Mana), but of chlorotica I have 
specimens only from Cayenne, some dis- 
tance to the eastward. The only records 
of chlorotica from Dutch Guiana are one by 
Penard and one by Pallas (in Yroeg), the 
latter described but not named although 
Richmond, in 1905, applied a name used 
by Yroeg (who was not consistently 
binary) to the bird described by Pallas. 
Richmond identified Pallas's bird as the 
form nov known as chlorotica , but the de- 
scription by Pallas applies equally well to 
finschi . Penard’s record may be sound 
but is doubtful in view of one of his birds, 
now before me, which is labeled as chlorotica 
(probably because of the abnormal white 
spots on the tail) but which is an undoubted 
finschi. 

The only records of chlorotica ” from 
British Guiana are based on birds in the 
British Museum, and these have been 
described by Chubb in his work on the 
birds of that country. The male, from 
Supenaam River, is rather certainly trin- 
itatis (bluish back and outer three pri- 
maries with no more than dull pale mar- 
gins) ; the female is equally probably min- 
uta (throat, middle of abdomen, and under 
tail-coverts ashy gray but breast greenish 
yellow). Records of finschi from British 
Guiana are from the interior of the coun- 
try, not in conflict with the coastal record 
of trinitatis. 

It is not impossible, therefore, that 
finschi is no more than a well-marked 
representative of the chlorotica group, al- 
though full intergradation has yet to be 
established. I consider that its affinities 
are with chlorotica rather than with 
condnna. 

Condnna may possibly have its nearest 
relative in trinitatis, although here, again, 
decisive proof is lacking. Both forms have 
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a proportionately long tail (in comparison 
with the tails of finschi and chlorotica), the 
bill is relatively short ancl stubby, the cap 
is about the same hue of yellow, the white 
of the outer primaries has a similar pat- 
tern, and the frontal bar is well developed, 
being stronger in concinna than in trim- 
tatis. They differ in the amount of 
violaceous color on the back, in the size of 
the yellow cap, and in the prevalence of 
white spotting on the tail, invariably pres- 
ent in trinitatis and of rare occurrence in 
concinna. With picked specimens of both 
forms, these differences are not at all strik- 
ing although not completely bridged. 
There are also many points of resemblance 
between concinna and a films that will bear 
further study. 

The males of saturata do not appear close 
enough to any of these forms to assure 
specific association with them, and I prefer 
to keep saturata as a distinct species. 

The females of the various forms dis- 
cussed here are so similar to each other in 
an irregular manner that it is impossible to 
arrange them satisfactorily to supplement 
the characters shown by the males. Fe- 
males of saturata have much in common 
with those of luteicapilla. Females of 
finschi resemble those of cynophora; those 
of concinna and chlorotica have some points 
in common as do finschi and concinna. 
The indicated relationships are not all 
possible unless the South American forms, 
excluding saturata , are placed in the same 
specific group — a move I am not prepared 
to recommend. 

Consequently, although I dislike to in- 
crease the number of species to be recog- 
nized, especially as monotypic units, I 
think the present evidence requires that 
some of the forms be detached and main- 
tained apart from each other until more 
conclusive proof of conspecific relationship 
Is available. The arrangement I adopt 
may be seen in the list of material ex- 
amined. 

I am unable to recognize T. ajfinis esper - 
anzae, said to have the back and head blue 
instead of violaceous. The individual 
variation of affinis in various parts of its 
range covers both extremes. 

My only specimen of saturata ostensibly 


from Peru was collected at Milagros, pos- 
sibly just across the border in Ecuador. It 
has been recorded from Tumbez, definitely 
within Peruvian boundaries. 

Specimens Examined 
T. godmani . — 

Mexico : 

(Juan Lisiarraga Mts., Sinaloa; Topic, 
Jalisco; Escuinapa, Sinaloa), 6 d\ 2 $ . 
T. affinia . — 

Mexico : 

(Rio Givicia, Tampico, Orizaba, Tehuante- 
pec, Chimalapa, Tlacotalpan, and Yuca- 
tan), 12 c? , 3 $ . 

Honduras: 

(Las Peiiitas, Cofradia, El Caliche, and El 
Boqueron), 4 d\ 3 9. 

Nicaragua: 

(Matagalpa, Le6n, Muy Muy, Uluce, south 
of Metapa, and Chinandega), 7 d\ 1 (?). 
Guatemala: 

(Finca El Cipres, Hacienda California, and 
Carolina), 17 cT, 14 9. 

Costa Rica: 

(Miravalles, Bebedero, Las Cafias, and El 
Zapotal), 4 d\ 2 9. 

T. luteicapilla . — 

Nicaragua: 

(Quilale, Los Sabalos, Chontales, and 
Matagalpa), 4 d\ 1 9. 

Costa Rica: 

(Limdn, San Jos6, Guapiles, T6rraba, Bor- 
uca, Turrialba, Buenos Aires, Bonilla, 
and Monte Redondo), 13 d\ 4 9 . 
Panama: 

(Mata Cocl6, La Colorado, Almirante, 
Pifia, El Villano, near Panamd, Boqueron, 
Chiriqul, Bogava, Veragua, Boquete, 
Parida Is., Cebaco Is., and Brava Is.), 
20 6\S9. 

T. saturata . — 

Colombia: 

(Caidas, Rio Caquetd, Cali, Atuncela, 
“western Colombia,” and “Bogotd”), 
12 dM 9 , 1 (?). 

Ecuador: 

(Esmeraldas, Guayaquil, Rio Pindo, Cebollal, 
Santa Rosa, Pullango, Chone, Chongo- 
cito), 12 cT, 5 9. 

(“Archidona,” “Rio Suno,” and “Napo” — 
probably all erroneous) ,4 c? 1 . 

Per# : 

Milagros, 1 9 . 

T. trinitatis . — 

Trinidad: 

(Chaguarama, Caura, Pointe Gourde, Santa 
Cruz, and “Trinidad”), 3 d\ 2 9 . 

V ENEZUELA : 

(Cristdbal Col6n, Cardpano, Campos Alegre 
Valley, Cocallar, San Antonio, San 
Felix, Salsipuede, San Antonio, Barquis- 
meto, Tucacas, El Cuji, Ciudad Bolivar, 
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Agua Salada de Ciudad Bolivar, and Las 
Barrancas), 27 cf, 16 9 ; 

Caicara, 1 cf*. 

Colombia: 

(Barranquilla, Santa Marta, and Bonda), 
17 c?, 3 
T. concinna . — 

Colombia: 

(Honda, within 20 miles of Honda, Tolima, 
and “Bogota”), 14 cf, 7 Q . 

T.finschi . — 

Venezuela: 

Arabupu, Roraima, 1 c? , 1 Q * 

Brazil: 

Frechal, Rio Suruml, 4 cf, 1 $ . 

Dutch Gui inv: 

(Rijweg, and near Paramaribo), 2 cf. 
French Gui an v: 

Mana, 1 cf, 1 9 . 

T. chlorotica cynophora . — 

Venezuel v: 

Maripa, 2 cf, 2 9 ; 

Caicara, 7 cf, 3 $ ; 

Quiribana de Caicara, 1 cf ; 

Maipures, 1 9 ; 

Altagracia, 2 9- 
Colombia : 

Yillavicencio, 1 cf. 

T. c. chlorotica . — 

French Guiana: 

Cayenne, 5 cf,2 9. 

Brvzil: 

Rio Negro, Igarap§ Cacao Pereira, 6 a ; 
Monte Alegre, 2 c? ; 

Faro, 1 cf, 1 9 ; 

MaranhSo (As Mangueras, Tabocas, Flores, 
S. J 0 S .0 dos Patos, and Ilha SSo Luiz), 
11 cf, 4 9,1 (?); 

Pernambuco* Garanhuns, 1 9 ; 

Piauhy (Therezina, Corrente, and Frei- 
cheiras), 6 cf, 4 9 ; 

Ceard (Joazeiro, Vifosa, Lavras, and 
Quiseada), 4 d\ 1 9 ; 

Bahia (Santa Ritta, Barra, and Bahia), 
9 cf, 2 9. 

T. c. serrirostris . — 

Brazil: 

Goyaz, 2 cf ; 

[Rio de Janeiro] trade-skins, 3 [o' 1 ]; 
Parand, Foz de Iguassu, 1 9 ; 

Rio Grande do Sul, Sapyranga, 1 cf ; 

Matto Grosso, Campanario, 1 9 . 
Paraguay: 

(Trinidad, Colonia Independencia, Zanja 
Morotl, east of Caaguasu, Abai, east of 
Concepcidn, Mnkthlawaiya, La Fonciere, 
and east of Yhti), 15 cf , 4 9 . 

Argentina: 

(Tuc umd n, Las Vasquez, Ledesma, Em- 
barcacidn, Metau, Tafl Trail, above 
San Pablo, Lavalle, San Vicente, and 
Concepcidn, Misiones), 11 cf , 6 9 . 
Bolivia: 

(Rio Pilcomayo, Childn, Rio Parapeti, and 
Prov. Sara), 10 cf, 4 9 . 


T. c. taczanowskii . — 

PerI: 

Jaen, 2 cf ; 

Lomo Santo, 1 cf ; 

Perico, 2 cf ; 

Sauces, 2 cf , 1 9 ; 

San Ignacio, 1 cf ; 

Rio Negro, 1 9 ; 

Contamana, 1 cf ; 

Pachiza, 1 cf ; 

La Merced, 1 o’ 1 ; 

Perend, 1 9 . 

Bolivi : 

Trinidad, Rio Mamor£, 1 cf . 

Brazil: 

Matto Grosso, Chapada, 3S cf, 10 9 ; 
Descalvados, 2 ;f , 1 9 ; 

Agua Blanca de Corumbd, 1 d 1 ; 
Tapirapoan, 1 9 ; 

Juruena, 1 j 1 ; 

Boca Lago, Teffd, 1 cf ; 

Rio Madeira, Rosarinho, 1 c f ; 

Villa Bella Imperatrlz, 2f,l Q ; 

Rio Tapajoz, Tauar^, 1 cf ; 
Caxiricatuba, 4 cf; 

Santarem, 1 9 ; 

Itaituba, 1 cf • 


Tanagra laniirostris melanura (Sclater) 

Euphonia melanura Sclvteb, 1S51, Contr. 
Orn., p. 86 — “Barra do Rio Negro”; o ; British 
Mus. 

With the material at hand there remains 
no doubt that melanura is no more than a 
subspecies of laniirostris. Several of a 
series of males from near the mouth of the 
Rio -Madeira, Brazil, show a certain 
amount of white on the outermost rectrices, 
sometimes only a trace and sometimes a 
large, conspicuous spot not, however, so 
extensive as that found in typical laniiros- 
tris. The dark marking at the apex of the 
chin is nearly always present but is of 
variable extent and in its minimum de- 
velopment is matched by extreme examples 
of laniirostris. 

This form is found on both sides of the 
Amazon in eastern Perl and, south of that 
stream, crosses northern Perl to the neigh- 
borhood of Moyobamba. It also ascends 
the Ucayali to near the junction of the 
Urubamba and the Tambo. Localities 
of record from which material has not been 
examined in this study are Tarapoto and 
Moyobamba. 

A male “Bogota ’-skin is unusual in the 
extent of the yellow cap which reaches to 
the hind neck and is unusually full, and the 
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individual feathers of which are also 
longer than usual. In other respects it 
shows no obvious peculiarity. Another 
* ‘Bogota ’ male shows a strong tendency 
in the same direction, and two males from 
the Macas region of eastern Ecuador like- 
wise show’ the same sort of variation, 
though none of these three birds is so 
strongly marked as the specimen first 
mentioned. One of the Macas birds has 
the chin-bar obsolete and has a small white 
area on the outermost rectrices. I can 
find no other Colombian or Ecuadorian 
specimens with the same features, including 
a male from Florencia, eastern Colombia. 
The remaining “Bogota” males in the col- 
lection belong to another subspecies, crasd - 
rostris , of which I have specimens from 
Honda, Magdalena Valley, Colombia, and 
the M4rida region of southwestern Vene- 
zuela. It is difficult to postulate a range 
for another form without conflicting with 
either ? nelanura or crassirostris although 
future collections may show’ some such 
condition. In the meantime, I refer these 
unusual specimens to melanura with this 
note as to their peculiarities. 

There is considerable doubt about the 
correctness of the type locality of melanuar 
as commonly accepted. Actually Sclater 
says that Wallace sent the series of this 
bird from Barra [= Manaos] — not that he 
found it at Barra. Wallace, according to 
his own account, reached Barra from San- 
tarem after stopping at Obydos, Villa 
Nova, and Serpa. Both Obydos and Serpa 
are on the north bank of the low’er Amazon 
w’here no form of laniirostris has been found 
by subsequent collectors. Villa Nova, 
according to the maps published by both 
Wallace and Bates, w’as on the south bank 
of the Amazon near where Parintins is now 
situated; perhaps Parintins is the same 
settlement now’ under another name. In 
any case, melanura occurs in that region 
as is evidenced by specimens in hand 
from Mila Bella Imperatriz, and there is 
every reason to believe that Wallace se- 
cured the type at his “Villa Nova,” not at 
Barra. Accordingly I suggest that the 
type locality of melanura be altered to 
“Villa Nova,” south bank of*the low T er 


Amazon, west of the mouth of the Rio 
Tupinambaranas. 

Tanagra laniirostris zopholega 
Oberholser 

Euphonia laniirostris peruviana (nec Tanagra 
peruviana Desmarest) Berlepsch and Stolz- 
mann, 1906, Omis, XIII (2), p. 77 — La Merced, 
Peril; c? ; Warsaw Mus. 

Tanagra laniirostris zopholega Oberholser, 
1918 (Nov. 29), Proc. Biol. Soo. Wash., XXXI, 
p. 125 — new name for Euphonia laniirostris 
peruviana Berlepsch and Stolzmann. 

This is not a very strongly marked form 
and it is doubtfully distinct from typical 
laniirostris. The average length of wing is 
greater, but the maximum is about the 
same as that of laniirostris. Five males 
have the wings 64r-65 mm. (av., 64.3) as 
compared with eight males of laniirostris 
with wing 62.5-65.1 (av., 63.4). The w’hite 
spot on the outermost tail-feathers of the 
males is present in four of the five males, 
being reduced in .size in one of them but 
equal to that of laniirostris in the other 
three. The tail of the fifth bird, without 
the white spots, show’s a slight brownish 
tinge and traces of pale brownish margins 
that suggest immaturity, at least of the 
member in question. The bill of zopholega 
is a little longer and heavier and the ventral 
coloration slightly paler and less brownish 
as is the tendency of the cap. Longer 
series of zopholega might overcome this 
apparent distinction, but for the present 
the form may be recognized as a possible 
entity. 

Peruvian records are from Santa Ana 
and Maranura. 

Tanagra laniirostris hypoxantha 
(Berlepsch and Taczanowski) 

Euphonia hypoxantha Berlepsch and Tac- 
zanowski, 1883, Proc. Zool. Soc. London, p. 
544 — Chimbo, w. Ecuador; d\ 9 ; Warsaw 
Mus. 

There is nothing of importance to add 
to the knowledge of this well-marked form 
except two additional localities in its 
range. 

The occasional presence of a white spot 
on the subexternal rectrix of the males is 
to be noted in hypoxantha , varying from a 
slight trace on the inner margin to an area 
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equal in extent to that on the outermost 
feather. This maximum development is 
shown only by one of six males from 
Seques, at the southernmost end of the 
range, which also has prominent whitish 
tips on the inner secondaries. The other 
Seques birds all have some trace of white 
on the subexternai rectrices but no more 
than is shown by certain specimens from the 
rest of the range. 

Specimens Examined 
T. 1. crassirostris . — 

Panama: 29 cP, 9 $ . 

Colombia: 

(Santa Marta region, Cali, Honda, Rio 
Caquetd, Chicoral, Antioquia, Puerto 
Berrio, El Consuelo, Palmira, Puerto 
Valdivia, Rio Umangi, and “Bogota”), 
68 d\16 9,13 (?). 

Venezuela: 

(north; Mdrida to Cristdbal Col6n), 46 cP, 
15 $ . 2 (?). 

T. L melanura . — 

Colombia: 

“Bogotd,” 2 cf; 

Florencia, 1 cP. 

Venezuela: 

Maipures, 1 cP, 1 9 • 

Ecuador: 

Zamora, 2 cP ; 

Pitaloma, 1 cP ; 

Macas region, 1 cP ; 

“Napo,” 2 cP; 

(no locality), 2 cP. 

Peru: 

mouth of Rio Curaray, 3 d\ 1 9 ; 

Pebas, 1 cP ; 

Puerto Indiana, 5 cP, 1 9 ; 

Nauta, 1 cP ; 

Iquitos, 1 cP ; 

Orosa, 3 cP, 1 9 ; 

Ucayali, 1 cP ; 

lower Ucayali, 1 cP, 2 9 ; 

Sarayacu, 1 cP ; 

Lagarto, 1 cP, 1 9 ; 

Santa Rosa, 1 9 ; 

Rio Seco, west of Moyobamba, 4 cP, 1 9 • 
Brazil : 

Rio Madeira, Rosarinho, 5 cP, 2 9 ; 

Santo Antonio de Guajard, 2 cP ; 

Borba, 4 cP ; 

Igarapd Auard, 10 cP ; 

Villa Bella Imperatriz, 2 cP. 

T. 1. hypoxantha . — 

Ecuador: 

(west; Esmeraldas to Alamor), 51 cP, 33 9 * 
PertJ: 

Lamor, 1 9 ; 

Paletillas, 1 cP, 1 9 ; 

Palambla, 6 cP, 2 9 ; 

Seques, 6 cP, 1 9 . 


T . L zopholega . — 

pERtr: 

La Merced, 2 d\ 1 9 ; 

PerenS, 1 cP, 1 9 ; 

Tulumaj’o, 1 9 ; 

Candamo, 2 cP ; 

Astillero, 1 cP. 

T. 1. laniirostris . — 

Bolivia: 

Falls of the Madeira, 2 cP. 

Brazil : 

Chapada, 15 cP, 1 9 , 1 (?); 

Abrilongo, 2 (?); 

Rio Madeira, Calamd, 3 9 ; 

Humaythd, 1 cP ; 

Rio Machados, Jamarysinho, 1 o. 

Tanagra rufiventris Vieillot 

Tanagra rufiventris Vieillot, 1S19, Nouv. 
Diet. Hist. Nat., nouv. £cL, XXXII, p. 426 — 
part; no locality; Rio de Janeiro suggested by 
Berlepsch and Hartert, 1902 (errore): Iquitos 
subst. Hellmayr, 1920; type in Paris Mus. 

Tanagra chrysogaster Lesson (nee Cuvier, 
1829), 1831, Traitd d’Orn., p. 461 — “ Ain6rique” ; 
cP; Paris Mus.? 

Euphonia bicolor Strickland, 1850, Contr. 
Orn., p. 48, PI. xlix, lower fig.; z ; Perfi; Acad. 
Nat. Sci. Phila. 

Tanagra rufiventris colorata Todd, 1913 (Aug. 
8), Proc. Biol. Soc. Wash., XXVI, p. 169 — 
Rio “Turutu” [= Surutu], Prov. of Sara, 
Bolivia; cP; Carnegie Mus. 

This species exhibits much variation 
throughout its range, but it is question- 
able if any division into subspecies can be 
maintained. Males from southern Vene- 
zuela and northern Brazil average more 
deeply and uniformly brown on the lower 
under parts, with a very limited area on 
the sides of the breast yellow. Males from 
Ecuador and Peru average lighter and 
more golden brown on the same areas, and 
have a greater extension of the yellow of 
the sides. The two extremes are decidedly 
different, but there is an overlap involving 
a large part of the population. About one- 
third of the males from northern Brazil 
and southern Venezuela can be matched 
in the Ecuadorian-Peruvian series of which, 
in turn, only about one-third can be readily 
distinguished from their northern repre- 
sentatives. Thus, while there is a definite 
tendency toward darker coloration in the 
north, clear separation is not indicated. 

Females from the two regions show no 
distinctive characters. There is consider- 
able variation in the tone of the upper parts 
in this sex, and some examples have a de- 
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cidedly yellowish green coloration with 
little glaucous sheen on the occiput while 
others are darker, reaching an extreme 
where there are dark greenish reflections 
over most of the upper surface, and the 
occipital area is quite dark. These varia- 
tions occur throughout the range. 

In southeastern Peru and Bolivia, the 
males are indistinguishable from those of 
other regions, agreeing with the average 
Peruvian and Ecuadorian examples. The 
females have a tendency toward more 
whitish, less grayish, median under paits 
but the distinction is not perfectly main- 
tained, although none of the females from 
this region is so dark below as the extreme 
examples from farther north. Mr. Todd, 
who kindly sent me topotypes of kL color ata” 
for examination, writes that he had aban- 
doned this form as inseparable from rufiven - 
tris, and with this disposition of it I am in- 
clined to agree. 

The “markedly larger bill” of u color at a” 
indicated by Hellmayr (1936, Field Mus. 
Nat. Hist. Publ., Zool. Ser., XIII, pt. 9, 
p. 58) is not borne out in the series at hand. 
The size of this member, as well as the 
violaceous or bluish coloration of the back 
of the males, is extremely variable through- 
out the entire range. 

Peruvian records of rufiventris are from 
Rfo Tigre, Province of Maynas, Tarapoto, 
Pebas, Rio Ucayali, La Gloria, Chancha- 
mayo, and Yahuarmayo. 

Specimens Examined 

T. rufiventris . — 

Venezuela: 

Mt. Auyan-tepui, 1 cP ; 

Rio Caura, Nicare, 2 d\ 2 9 ; 

La Pricion, 2 cP ; 

Rio Orinoco, Munduapo, 1 cT, 1 9 ; 

Rio Cunucunumti, Boca de Sina, 2d 1 , 1 $ ; 

Mt. Duida (Playa del Rio Base, Cafio Le<5n, 
Caflo Seco, Pie del Cerro, and Valle de 
los Monos), 7 cP, 1 9 ; 

Rio Casaiquiare, Solano, 1 cP ; 

opposite El Merey, 1 cP ; 

mouth of Rio Ocamo, 1 dM 9 ; 

Rio Huaynia, junction of Cassiquiare, 1 cP. 

Colombia: 

opposite Tahuapunto (Brazil), 1 9 ; 

Loretoyacu (formerly in Perti), 1 cP. 

Brazil: 

Rio Uaupea, Tahuapunto, 2 cP, 1 9 ; 

Ian arete, 1 9 ; 

Rio Negro, Camanaos, 5 cP , 4 9 ; 


Yucabi, 9 cP, 3 9 ; 

San Gabriel, 6 cP, 3 9 ; 

Tatii, 1 cP ; 

Mt. Curycuryari, 2 cP ; 

Rio Madeira, Calama, 1 cP ; 

Matto Grosso, Monte Cristo, 1 cP; 

Rio Roosevelt, mouth of Rio Cherrie, 1 cP. 

Bolivia: 

Province of Sara, 1 9 ; 

Rio Surutti, 1 cP 1 , 2 9 *; 

Rio Yapacani, 2 cP 1 , 1 9 l . 

PERtj: 

Rio Tavara, 1 9 ; 

Chuchurras, 2 cP, 3 9 ; 

Tulumayo, 1 cP ; 

Rio Mazdn, 1 9 ; 

“Upper Amazon,” 1 (?) ; 

Apayacu, 3 cP ; 

Orosa, 1 cP, 1 9 ; 

Puerto Indiana, l cP ; 

mouth of Rio Curaray, 2 cP, 1 9 ; 

Jeberos, 1 cP, 1 9 ; 

Chamicuros, 3 d\ 2 $ ; 

Chayavitas, 1 cP ; 

Poniard, 1 cP , 3 9 • 

Tanagra mesochrysa tavarae Chapman 

Tanagra mesochrysa tavarae Chapman, 1925 
(Apr. 2G), Amer. Mus. Novitates, No. 160, p. 
9 — Rio Tavara, southeastern Perti; cP; Amer. 
Mus. Nat. Hist. 

Tanagra mesochrysa yungae Bond and de 
Schauensee, 1942 (July 7), Not. Nat., No. 105, 
p. 3 — Palmar, Yungas of Cochabamba, Bolivia; 
cP ; Acad. Nat. Sci. Phila. 

The type and a topotypical male are 
quite indistinguishable from two males from 
the Cochabamba region of Bolivia that, in 
turn, must represent “ yungae” A female 
from southeastern Peril, kindly lent by 
Mr. Bond, differs somewhat from two 
Bolivian females by its slightly darker and 
more greenish tone of yellow on the throat 
and flanks and the broader extent of gray 
on the breast and belly. One of the Boliv- 
ian females has this pale area very much 
reduced, and the other is less marked in 
this particular, while both have the lower 
belly tinged with a deeper shade of buff 
than that shown by the Peruvian speci- 
mens. In the hue of the upper parts, in- 
cluding the yellowish tone of the forehead 
and the near obsolescence of the dusky 
frontal bar, as well as in the relatively 
dark shade of gray on the breast, all four 
specimens are in close accord, especially in 
comparison with females from the more 
northern parts of Perti. The detailed 

i Specimens in Carnegie Museum, Pittsburgh. 
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similarity of the southeast-Peruvian and 
Bolivian males adds weight to the belief 
that “ yungae ” is a synonym of tavarae. 

In this connection it may be stated that 
the authors of “ yungae ” had no males of 
typical tavarae but accepted statements by 
earlier writers that birds from more north- 
ern Peru belong to that form. As a matter 
of fact, the northern birds are recognizably 
distinct and differ from tavarae not only by 
the characters pointed out (in reverse) by 
the authors of “yungae” but in other details. 
These characters are, in part, intermediate 
between those of tavarae and those of true 
mesochrysa but in part reach a different 
extreme. For this reason it appeal’s de- 
sirable to apply a distinctive name to the 
population in question, as is detailed below. 

Records from Peru that remain with 
tavarae are from Huaynapata, Rfo Cadena, 
and La Pampa. Mr. Bond writes me that 
the Academy of Natural Sciences of 
Philadelphia possesses a female from 
Calabatea, La Paz, Bolivia, which was not 
mentioned in the discussion of “ yungae ” 
but which tends to give a continuity of 
range between southeastern Peril and the 
Cochabamba region of Bolivia. 

Tanagra mesochrysa media, new sub- 
species 

Type from Chaupe, northern Pend; altitude 
6100 feet. No. 181,666, American Museum of 
Natural History. Adult male collected February 
19, 1923, by Harry Watkins; original No. 7026. 

Diagnosis. — Males differ from those of T. m. 
mesochrysa of Colombia by darker coloration; 
yellow of forehead broader and a little deeper; 
back of head darker plumbeous; back darker 
green; green of throat darker and more re- 
stricted; yellow of under parts deeper and of 
greater extent laterally and anteriorly. Females 
of media similarly darker than those of meso- 
chrysa and with the green of the throat darker 
and more restricted; the gray of the belly 
broader; the green of the flanks darker. 

Compared with T. m. tavarae of southeastern 
Peru and northern Bolivia, males of media are 
quite similar in the coIot of the back of the head 
and the back but have the forehead less deepty 
yellow marked by dusky specks visible on the 
subterminal portion of the feathers at the shaft 
(present also in mesochrysa) ; dark frontal bar 
wider; throat darker and greener than in 
tavarae, more contrasting with the yellow of the 
belly which, in turn, is less orange-tinted; flanks 
more broadly green of a darker hue. Females 
much like those of tavarae on the upper parts but 


with the green of the throat and flanks darker, 
less yellowish and the gray of the middle of the 
breast darker ; forehead darker green. 

Range. — Subtropical Zone of central and 
northern Perti from the mouth of the Rio Cura- 
ray and the Chinchipe Valley to the Chancha- 
mayo region. 

Description of Ttpe. — Moderately broad 
frontal band, lores, and anterior part of cheeks 
dark Olive Citrine; rest of forehead and anterior 
part of crown occupied by a coronal patch of 
Lemon Chrome X Light Cadmium with dusky 
subterminal specks on the feathers, more or less 
concealed under the yellow tips; back of the 
head with dusky centers on the feathers, edged 
with glossy bluish green giving an effect of Dark 
Grayish Blue-Green to the area; back glossy 
Leaf Green on the broad margins which conceal 
the duller green subterminal areas. Posterior 
part of the sides of the head lighter than the 
lores; chin and throat Warbler Green, the color 
continued broadly down the sides and flanks; 
middle of breast and belly Lemon Chrome with 
a somewhat deeper hue medially; under tail- 
coverts Lemon Chiome. Remiges blackish 
with outer margins of the tertials and upper 
wing-coverts like the back; secondaries with 
outer margins narrower and brighter; outer 
primaries edged with a still yellower hue: under 
wing-coverts white with a tinge of yellow on 
carpal margin; inner margins of the remiges 
whitish. Tail dusky’; median rectrices and 
outer margins of the remainder, except the 
outermost, tinged with green. Bill (in dried 
skin) blackish; feet dark brown. Wing, 59 mm.; 
tail, 32; exposed eulmen, 6.5; culnien from base, 
10; tarsus, 15.5. 

Remarks. — Female somewhat similar 
to the male above but without the yellow 
coronal patch; this area about like the 
back or darker; frontal bar and lores duller 
and a trifle browner; back duller and a 
little less glossy than in the male. Throat 
and flanks similar to those areas in the male 
or sometimes lighter, approaching Prate 
Yellow; under tail-coverts deeper than 
Wax Yellow'; middle of breast and belly 
pale gray, with a tinge of pinkish buff on 
the lower abdomen. Size not appreciably 
different from that of the males. 

A single male from the mouth of the Rfo 
Curaray agrees with the rest of the series 
of media except that the yellow* frontal 
patch is lighter yellow* as in mesochrysa . 
The general darkness of coloration in other 
parts of the plumage and the broad ex- 
tension of the deep yellow color on the 
belly are noticeable even in comparison 
with two Ecuadorian males from Oyacachi. 
The transition between mesochrysa and 
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media apparently occurs somewhere near 
the boundary between Peril and Ecuador. 

Three males from Enenas, Junln region 
of central Peru, kindly lent by Mr. Bond, 
agree closely with the birds from northern 
Pen! in distinction from tavarae. The 
distinction of tavarae from media therefore 
takes place between the Junln region and 
the Marcapata district. 

Records that presumably belong to 
media are from Huambo, Chirimoto, 
Gualama (sight record), Huayabamba, and 
Rio Jelashte. 

It may be interesting to note that among 
the specimens of mesochrysa at hand is a 
female, apparently the first example of that 
sex to be recorded. It was in the Roths- 
child Collection in material obtained from 
Dalmas, a “Bogota skin, dated 1896, and 
once [mis]identified as “ Euphonia satu - 
rata” although the error was detected with- 
out the discovery of the bird’s true identity. 

Since the female of mesochrysa has not 
been described, a short account of its 
characters may be of value. Back near 
Serpentine Green, without obvious gloss; 
narrow frontal bar inconspicuous, brown- 
ish, and with a touch of whitish on the 
nasal feathering; forehead and crown 
colored like the back but with dusky sub- 
terminal areas exposed, giving a spotted 
appearance; back of head Deep to Dark 
Gull Gray. Throat light Pyrite Yellow; 
sides and flanks broadly similar but brighter 
and under tail-eoverts still brighter, near 
bright Sulphine Yellow; middle of breast 
narrowiy light gray; middle of belly Deep 
Colonial Buff X Chamois. Wings and 
tail exteriorly margined with Warbler 
Green; under wing-coverts white with a 
tinge of yellow^ along the carpal margin; 
inner margins of remiges whitish. 

Specimens Examined 

T. m. mesochrysa . — 

Colombia: 

“Bogota,” 6 [cTl, 1 [9 J. 

Ecuador: 

Oyacachi, 2 cf. 

T. m. media . — 

Per ti: 

mouth of Rio Curaray, 1 cT ; 

Chaupe, 4 cT (ind. type), 3 9 ; 

Uchco, 1 cT ; 


Huachipa, 1 9 b 

Enefias, 3 c? 2 . 

T. m. zavarae . — 

Per£ : 

Rio Tavara, 2 d (incl. type) ; 

La Pampa, 1 $ 2 . 

Bolivia: 

Yungas, Cochabamba, 2 d, 2 9 . 

Tanagra chrysopasta chrysopasta Sclater 
and Salvin 

Tanagra chrysopasta Sclater and Salvin, 
1869, Proc. Zool. Soc. London, p. 438, PI. xxx, 
figs. 1, 2 — [lower] Ucayali, Perd; d \ British 
Mus. 

This form ranges through eastern Peril 
from the base of the Andes to the eastern 
border of the country, and descends the 
southern bank of the Amazon in Brazil to 
the right bank of the Madeira at Borba. 
The allied form, nitida , reaches the north 
bank of the low T er Amazon east of the Rio 
Xegro. It is found on both banks of the 
Xegro far upstream but may reach that 
area only by way of the Cassiquiare and 
Orinoco valleys; I have no specimens or 
records from the middle reaches of the 
Negro. 

I have no topotypes of nitida (Lelydorp, 
Surinam) but, judging by the series at 
hand, nitida is very little smaller than 
chrysopasta (<?, wing, 54-57.8 mm.; av., 
55.3, as compared with 55.4-63.3; av., 
58.4), but there are certain distinctions of 
color in both sexes that aid in the recogni- 
tion of this form. Both sexes of nitida are 
rather noticeably darker and more glaucous 
on the back. Males of nitida , furthermore, 
have a more pronounced olive shading 
across the breast and down the sides and 
flanks, whereas those of chrysopasta are 
brighter yellow in ground color but have 
more distinct dark bars on the feathers, 
giving a noticeably different appearance, 
with very few exceptions. The white 
throat patch of nitida is usually duller and 
less sharply marked, and the edges of the 
primaries are darker and more greenish, 
less yellowish. Females of nitida, in addi- 
tion to the darker and more glaucous back, 
have the breast a slightly darker shade of 

1 Specimen in Field Museum of Natural History, 
Chicago. 

* Specimens in Academy of Natural Sciences, 
Philadelphia. 



1943] 


STUDIES OF PERUVIAN BIRDS. XLV 


21 


gray than is shown by females of chryso- 
patfa. 

Records of chrysopasta from Peril are 
from La Merced, Borgona, Chanchamavo, 
upper and lower Ucayali, Rio Cosireni, 
and Yahuarmayo. 

Specimens Examined 
T. c. chrysopasta . — 

Colombian 

"Bogota,” 3 cf, 2 9 ; 

Villavicencio, 1 cf\ 2 $ ; 

Buena Vista, 1 cf • 

Ecuador: 

Gualaquiza, 1 cf ; 

Rio Suno flower;, 1 cf ; 

Lonambo, 1 9 . 

PbrtI: 

mouth of Rio Curaray, 1 cf , 1 9 ; 

Puerto Indiana, 3 cf , 1 $ ; 

Apayacu, 1 cf ; 

Saiayacu, 2 cf , 1 9 ; 

Santa Rosa (Ucayali), 1 cf ; 

Huachipa, 1 cf 1 ; 

Rio Colorado (Chanchamnyo), 2 $ 1 ; 

Perene, 1 9 ; 

Astillero, 2 cf , 1 9 . 

Bolivia: 

Todos Santos, 1 cf ; 

Province Sara, 1 cf , 1 9 . 

Brazil: 

Roosevelt River, 1 cf ; 

Borba, 2 cf , 1 9 ; 

Teff6, 1 cf , 1 9. 

T. c. nitida . — 

Venezuela: 

Mt. Auyan-tepui, 1 cf ; 

Rio Orinoco, Maipures, 3 c 71 , 3 9 ; 

Munduapo, 1 cf ; 

Lalaja, 1 cp ; 

Rio Caura, La Pricidn, 2 cf , 2 9 ; 

Suapure, 1 cf ; 

Mt. Duida, Esmeraldas, 1 p ; 

Rio Cassiquiare, El Merey, 3 cf, 1 9 . 

Brazil: 

Rio Negro, San Gabriel, 2 cf, 1 9 ; 

Yucabl, 2 cf, 2 9 ; 

Igarap6 Cacao Pereira, 1 cf ; 

Faro, 4 cf, 2 9. 

Tanagrella callophiys (Cabanis) 

Hypothlypis callophrys Cabanis in Schom- 
burgk, “1848” — 1849, Reisen Brit. Guiana, 
III, p. 6(58, note — Brazil; type probably in 
Berlin Mus. 

I am inclined to the view that there is a 
possible error in the record of this species 
from the Rio Negro, Brazil (Sclater, 1862, 
Cat. Coll. Amer. Birds, p. 61). The origin 
of the specimen is not given nor is the Rio 

1 Specimens in Field Museum of Natural History, 
Chicago. 


Negro included in the range of the species 
by Sclater (1886, Cat. Birds Brit. Mus., XI, 
p. 89). The species was not obtained by 
Pelzeln nor, apparently, by Wallace in their 
explorations of the river, nor is it repre- 
sented in the extensive collections from the 
Rio Negro in The American Museum of 
Natural History. T. velia iridina is, how- 
ever, found commonly on the Rio Negro as 
is discussed under that form. 

Two young males from Perene, Peril, are 
interesting as showing the immature plum- 
age. Both birds are nearly uniform dull 
black on the under parts, with only a slight 
tinge of blue in a few' places. Above, the 
color also is black, but both birds have a 
pale, silvery bluish superciliary stripe and 
one of them has also a band across the fore 
part of the crown of the same dull color, 
although the forehead remains black. 
The rump is similarly pale silvery blue 
without the brilliance of the adult plum- 
age in that area. The edges of the remiges 
and rectrices and the upper tail-coverts are 
blue though not so deeply hued as in the 
adults. 

I find no recognizable distinctions in the 
examples at hand from Ecuador and 
Peru, which is not surprising in view of the 
relatively limited range of the species even 
beyond the borders of these tw T o countries. 

Peruvian records are from Iquitos, 
Ucayali, Sarayaeu, and Yahuarmayo. 

Specimens Examined 
T . callophrys . — 

Ecuador: 

Coca, 1 cf ; 

Napo, 1 (?); 

RioTigre, 1 (?); 

"Sarayaeu” (errore ?), 2 c 1 ; 

“Ecuador,” 3 (?). 

Peru: 

Orosa, 1 9 ; 

Apayacu, 1 9 ; 

Peren£, 3 o'; 

“Upper Amazon,” 1 (?). 

Tanagrella velia iridina (Hartlaub) 

Tanagra Iridina Hartlaub, 1841, Rev. Zool., 
IV, p, 305 — “Prov. Mogobamba, Perti” - 
Moyobamba; Bremen Mus. 

Tanagrella elegantissima J. and E. Verreaux, 
1S53, Rev. Mag. Zool., (2> V, p. 195 — le P£rou. 

This form is wide-ranging over a good 
portion of Amazonia and the Orinoco region 
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without any appreciable differentiation. 
As pointed out by Hellmavr (1936, Field 
Mus. Xat. Hist., Zool. Ser., XIII, pt. 9, 
p. 71, footnote) a little uncertainty exists 
in the neighborhood of Roraima, where 
there is intergradation with T. v. velia of 
the Guianas. Hellmayr referred four birds 
from Roraima to velia although admitting 
their larger size, in which they agreed with 
the present form. I have only a single 
male from Roraima but have three ex- 
amples of the same sex from the nearby 
Auvan-tepui. Although all four birds 
are intermediate in varying degree between 
velia and iridina , the Auyan-tepui birds 
are definitely closer to iridina as has al- 
ready been noted by Gilliard (1941, Bull. 
Amer. Mus. Xat. Hist., LXXVII, p. 
498). The .single Roraima skin is quite 
problematical. The color of the outer mar- 
gins of wing and tail is more violaceous 
than in any velia examined, and like the 
brightest iridina . The flanks are lighter 
and brighter than in most iridina but not 
so extreme as in average velia. The throat 
and sides of the head may be matched in 
one or two examples of iridina of the op- 
posite sex but not in any males, while they 
are matched in various specimens of 
velia , and the color of the forehead is that 
of velia but too light for iridina. The size 
is that of iridina , too large for velia. With- 
out a good series of Roraima examples, it is 
impossible to assign the local population 
to one form or the other with any cer- 
tainty, but since the neighboring high- 
lands of Auyan-tepui support iridina , 
albeit in an atypical extreme, the Roraima 
bird may be assigned to the same form 
with a query. 

A single specimen from Manaos is refer- 
able to velia , but an example from across 
the Rio Negro, at Igarapg Cacao Pereira, 
is iridina . Other examples from the upper 
Rio Negro, both banks, agree with Duida, 
Cassiquiare, and Caura skins in their in- 
clusion in iridina . One female from 
Mila Bella Imperatrfz and one male from 
Caxirieatuba, east bank of the Rio Tapajoz, 
likewise belong to iridina with uo apparent 
trend toward signata of the Para district. 
These birds help to close the supposed gap 
in the distribution of the species between 


the Purus and Para and suggest the prob- 
ability that the remaining hiatus also will 
be closed at some future time. 

Peruvian records of iridina are from Iqui- 
tos, Moyobamba, Ucayali, Rio Javarri, 
Marcapata, and Yahuarmayo. 

Specimens Ex v mined 

T. v. ulia. — 

French Gcti vnv: 

“Cayenne,’* 1 d !| , 2 l?j. 

British Gin vn*.: 

Potato Landing, 1 o 1 »2 9 ; 

Wismar, 2 d\ 2 $ ; 

Rockstone, 1 cP, 1 $ ; 

Tumatumari, 1 d 1 , 1 9 ; 

(no locality), 3 (?). 

Brazil: 

Manaos, 1 rf 1 . 

T. v. ii idina . — 

Colombia : 

“Bogota,” 1 o\ l (?). 

Ectt\dor: 

lower Bio Suno, 1 o' ; 

Sarayaeu, 3 <?); 

“Napo,” 1 (?). 

PerC: 

Poniard, 1 o\ 1 9 ; 

Orosa, 2 S'; 

Apayacu, 1 9 ; 

Puerto Indiana, 1 i 1 ; 
mouth of Bio Cimpa, 1 <?. 

Venezuel \ : 

Mt. Auyan-tepui, 3 o’; 

(?) Mt. Roraima, I d 1 ; 

Rio Caura, La Unidn, 1 d 1 ; 

Suapure, 2 d 1 ; 

Mt. Duida, Rio Pescada, 1 9 ; 

Playa del Rio Base, 1 d\ 1 9 ; 
Campamento del Medio, 1 d\2 9; 

Rio Cassiquiare, Buena Vista, 2 o 1 , 1 9 ; 
between the Huaynia and the Cassiquiare, 
1 c 1 ; 

Rio Huaynia, 1 d". 

Brvzil: 

Rio Negro, Yueabi, 3 9 , 1 < ?) ; 

Camanaos, 1 d\ 1 9 ; 

San Gabriel, 3 d\ 2 9 ; 

Tatd, 1 d\ 1 9 ; 

Yavanari, 1 cT ; 

Mt. Curyeuryari, 1 9 ; 

Igarape Cacao Pereira, 1 o' ; 

Villa Bella Imperatriz, 1 9 ; 

Rio Tapajoz, Caxirieatuba, 1 d 1 . 

T. o. signata . — 

Bb\zil: 

Para, 1 cT (type), 1 (?) (paratype); 

Utinga, 1 d\ 1 9 . 

T. r. cyanomtlatna . — 

Brazil: 

(Pernambuco, Bahia, Espirito Santo, and 
Rio de Janeiro), 2S. 
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Chlorochrysa calliparaea bourcieri 
Bonaparte 

Cdliste Bomcieii Bonvpvrte, 1851 (“Jan.”), 
Compt. Rend. Acad. Sci. [Paris], XXXII, p. 7G — 
Baflos, near Tunguragua, Ecuadoi ; Paris Mus. 

TariagreUa dubusi Dubois, 1S67, Arch. 
Cosmol., I (4), p. 118, PI. mi — Ecuador; coll, of 
C. F. Dubois. 

The specimens from Huachipa which I 
assigned to calliparaea in the absence of 
material for comparison (1930, Field Mus. 
Xat. Hist. Publ., Zool. Ser., XVII, p. 
438) actually belong to bourcieri and repre- 
sent the most southerly records of this 
form. These and the Cliaupe birds now 
at hand are the only specimens recorded 
from Peru. 

Chlorochrysa calliparaea calliparaea 

(Tschudi) 

L '[allospisa] calliparaea Tschudt (tr Lichten- 
stein MS.), 1844 (May), Arch. Naturg., X (1), 
p. 2S6 — Perti. [= Jumn region]; Berlin Mus. 

Chlorochrysa calliparaea cairuhi pectus Cutur- 
ker, 1930 (Dec. 15), Proc. Acad. Nat. Sci. 
Phila., LXXXII, p. 375 — Eneflas, Peru; cf; 
Acad. Nat. Sci. Phila. 

Relatively limited in distribution, being 
confined to the Subtropical Zone above the 
Chanchamayo Valley and the upper 
affluents of the Pachitea River. This latter 
region is just across the divide from the 
upper Huallaga where bourcieri is found, so 
that this portion of the Eastern Andes here 
forms the distributional barrier between 
the two forms. 

Records are from Garita del Sol, Am able 
Maria, Pumamarca, cinchona forests of 
central-eastern Peril (Tschudi), and 
Enenas. 

Chlorochrysa calliparaea fulgentissima 
Chapman 

Chlorochrysa fulgentissima Ch vpm \.n , 1901 

(Aug. 9), Bull. Amer. Mus. Nat. Hist., XIV, p. 
225 — Inca Mine, Pent; z; Amer. Mus. Nat. 
Hist. 

Chlorochrysa htdwigae Berlepsch, 1901 (Oct.), 
Ibis, (S) I, p. 710, PI. x^ — Huaynapata, Perti; 
a ; Warsaw Mus. 

This form is a little farther removed from 
calliparaea than that bird is from bourcieri , 
but the apparent relationship is obvious 
enough to warrant the placement of all 
three in a single species, in which treat- 
ment I follow Dr. Hellmayr’s arrangement. 


Peruvian records are from Huaynapata 
and Oroya (Rfo Inambari). 

Specimen's Ex uiined 
C. c. bourcieri . — 

Colombia: 

near San Augustin, 2 cT ; 

“Bogotti,” 3 cf; 

“Granada,” 2 z. 

Ecuador: 

(Sabamlla, Baeza, lower Sumaco, lielow 
San Jose, Macas region. Mirador [BafLos], 
Guilca, Gualaquiza Valley, Rio Yaniisa, 
“Napo,” “Ecuador,”), 18 3 $. 

Per£: 

Cliaupe, 2 c" ; 

Huachipa, 3 z l . 

C. c. calliparata . — 

Peru: 

Cushi Libcrtad, 1 cf ; 

Ckanihamayo, 1 z. 

( c. fulgentissima. — 

Peru: 

Inca Mine, 2 o' (mcl. type) ; 

Rio Inamliaii, 3 z : 

Santo Domingo, 3 o', 1 9 , 4 ( ? ) ; 

Marcapata, 1 1 9 ; 

Caradoc, 1 9 . 

Bolr ia: 

Yungas, Cocliabainba, 3 z , 2 5 . 

Pipraeidea melanonota venezuelensis 
(Sola ter) 

Pipruha irnczuelensis Sclvter, “1S56” — 
1857 (Jan. 26), Proc. Zool. Soc. London. XXIV', 
p. 265 — Caracas, Venezuela; Pans Mus. 

Pipraiidta mdanonota sztolcmani Dun v- 
jewski, 1939 (May 20), Act. Urn. Mus. Zool. 
Pol., Ill (3), p. 12 — Lima, Peni; cf : Warsaw 
Mus. 

Chugur, 1 <?; Cueva Seca, 1 [$ ]: San 
Miguel, Urubamba, 1 <?. 

Compared with a series of over seventy 
examples from Venezuela, Colombia, Ecua- 
dor, Bolivia, and western Argentina and 
with twenty-eight specimens of melanonota 
from eastern Argentina and southeastern 
Brazil. The San Miguel specimen is 
readily referable to n ntzuelensis wlune 
variations, in all parts of its range, cover the 
cliaracters ascribed to “ nztolcmani ” — those 
of supposed intermediacy between nne- 
zuelenm and melanonota . The most deeply 
colored examples from ail parts of the 
range exceed the San Miguel bird which 
is nearly topotypieal of “ sztolcmani 

The Chugur specimen presents an ex- 

1 Specimen^ in Field .Museum of Natural History, 
Chicago. 
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treme in coloration that I am unable to 
match in any other adult male at hand. 
The top of the head is unusually pale and 
less violaceous than in the others, being 
Calamine Blue X Pale Cerulean Blue 
away from the light and near Light Methyl 
Blue toward the light. This grades im- 
perceptibly into a more violaceous hue on 
the hind neck, although even there it is 
rather less 'violaceous than the whole of the 
crown in the other adult males. The 
rump also is near the color of the crown. 
The under parts of this specimen are un- 
usually pale but not beyond the extreme 
exhibited by various other skins. Since 


females and young males often have a tone 
of blue on the cap and rump much lighter 
and less 'violaceous than that of the adult 
males, it is possible that this Chugur 
bird may simply show some retardation in 
its color, not of taxonomic significance. 
The locality is just far enough to one side 
of the known range of the form to hold 
open the possibility that a separate form 
is involved, but the question must remain 
unanswered until more material is avail- 
able from the vicinity. 

Peruvian records are from Tambillo, 
Cutervo, Socota, Huambo, Idma, and 
Iscaybamba. 
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A NEW BOX TURTLE FROM SOUTHEASTERN SONORA, MEXICO 

By Charles M. Bogert 


In 1941 Mr. John W. Hilton secured a 
collection of reptiles and amphibians in 
southeastern Sonora for the American 
Museum. Ail of the specimens were taken 
in the immediate vicinity of Rancho 
Guirocoba, which is located in a small val- 
ley in the foothills of the Sonoran Sierra 
Madre, at an elevation of approximately 
1500 feet. The collection includes both 
desert and tropical forms, as might be 
expected since the region is one of mixed 
tropical and desert vegetation. Several 
of the tropical forms included have hitherto 
been known no farther north than Mazat- 
lan in Sinaloa, whereas a southern ex- 
tension of the range of desert species is 
demonstrated in other specimens. 

Among the turtles in the collection are 
four examples of the genus Terrapene, 
representatives of which are uncommon 
or rare in collections from Mexico. It is 
obvious that these specimens bear little 
resemblance to Terrapene omata known 
from northeastern Mexico and from 
counties in southeastern Arizona. T. 
omata seems not to have been recorded 
from Sonora although a specimen in the 
American Museum (A.M.N.H. No. 4602) 
was included in tire Lumholtz Collection 
secured in ‘‘Northern Sonora” by F. 
Robinette. Aside from omata no other 
Terrapene appeal’s to be known from the 
Pacific drainage except T. nelsoni described 
by Stejneger (1925, p. 463) from “Pedro 
Pablo, Tepic,” a locality in the foothills 
of the Sierra de Teponahuastla in Nayarit 
(formerly Territorio de Tepic), Mexico, 
some 400 kilometers south of Guirocoba. 

Stejneger unfortunately gives no di- 
mensions whatever for the type, nor does 
he provide any description of the pattern. 
Photographs of bhe type, however, were 
published by Ditmars (1934, pp. 39-40, 
Figs. 31-33), and it seems obvious that 


it has pattern characters not found in the 
Sonoran specimens. Terrapene goldmani 
(Stejneger, 1933, p. 119), a three-toed 
species known from the holotvpe taken at 
Chijoles on the coastal plain not far west 
of Tacuayalab in southeastern San Luis 
Potosl, may possess some of the char- 
acteristics of the pattern of the Sonoran 
specimens, but in any case morphological 
characters readily distinguish it, aside 
from the fact that the type locality is 
geographically and faunistically removed 
from Sonora. Muller (1936) and Smith 
(1939) believe goldmani to be a synonym 
of mexicana. 

Comparisons have been made with the 
four forms of T. Carolina which Pope 
(1939, p. 107) considers as subspecies, and 
with the slightly more distinct T. omata 
and T. mexicana yucatana represented in 
the American Museum collection. None 
of these bears sufficient resemblance to 
the Guirocoba specimens to warrant use 
of any name now available, nor is there 
any evidence that any specimen of the 
genus is yet known within a radius of 
200 miles. 

Therefore, I take this opportunity to 
express my gratitude to Dr. Lawrence M. 
Klauber, who first directed my interest 
in herpetology along scientific lines and 
whose kindly suggestions over a period of 
fourteen years have been of inestimable 
value to me. Doctor Klauber’s applica- 
tion of statistical methods to herpetological 
taxonomy has set new standards for such 
work, and while it is perhaps paradoxical 
to honor him by associating his name 
with a species of a genus never subjected to 
any modem statistical treatment, I do so 
with the anticipation that quantitative 
methods eventually will provide the basis 
for a more adequate understanding of rela- 
tionships within the genus Terrapene , 
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Terrapene klauberi, new species 
Diagnosis. — A box turtle apparently most 
closely related to T. neUoni. Pattern on cara- 
pace and head consisting of small, round or ovoid 
yellow dots. Hind foot with four claws; digits 
scarcely webbed; bony zygomatic arch absent; 
carapace with mere vestiges of median keel, 



FIG, 3 


Figs. 1-3. Anterior, lateral and ventral 
views of paratype, A.M.N.H. No. 63752 (XI), 
to show notch on premaxilla and horny beak, pro- 
file, and shallow concavity of posterior extremity 
of mandibular horny beak. (Drawings by 
Dimitn Alexandroff .) 


ratio of carapace width to carapace length 0.72 
(mean) ; ratio of body height to carapace length 
0.45 (mean); anterior lobe of plastron nearly 
flat, upper jaw hooked, distinctly notched in 
middle; length of first vertebral lamina much 
less than width of third vertebral; fourth verte- 
bral much wider than long, as long as or longer 
than first vertebral. 


Type. — Adult female, No. 63751 in the collec- 
tion of The American Museum of Natural His- 
tory, collected at Rancho Guirocoba, approxi- 
mately eighteen miles southeast of Ala mos, 
Sonora, Mexico, by John W. Hilton between 
June 15 and October 15, 1941. Three para- 
types from the same locality are A.M.N.H. Nos 
63752-4. 

Description of Type. — Nostrils oval, posi- 
tion normal; upper jaw hooked, with well-de- 
fined notch on homy beak and with notch on 
premaxilla. Homy beak of mandible with com- 
paratively shallow posterior marginal concavity. 
Top of head flat (see Figs. 1-3). 

Carapace elongate, rounded in cross section, 
depressed but not flattened. Vertebral laminae 
nearly smooth, with mere traces of median keel; 
fourth vertebral most distinctly convex; costals 
and marginals with growth ridges. Height of 
second costal greater than combined length of 
second and third vertebrals. Plastron compara- 
tively fiat, anterior lobe upturned in front no 
more than posterior lobe turns upward at anal 
lamina. Combined lengths of interpectoral and 
interfemoral seams nearly equal to humeropec- 
torai seam. 

Fore feet with five toes; hind feet with four 
toes, digits scarcely webbed, second digit much 
longer than others, outer toe smallest but well 
developed. Limbs comparatively slender. Di- 
mensions of the type and paratypes are given be- 
low. 

Pattern vnd Coloration. — None of the 
colors could be satisfactorily matched with those 
published by Ridgway (1912), but nearest ap- 
proximations are given. Dorsum between 
Rood’s Brown and Vandyke Brown, with round 
or ovoid dots averaging 1.5 to 2 mm. in diameter, 
and separated by an average distance of 4 mm. 
Plastron approximately Light Ochraceous-Buff 
around the periphery (see Figs. 6-9), with black 
and brownish markings in more oi less symmetri- 
cal arrangement, and with faint roundish dots 
apparent laterally; under side of marginals same 
color as lighter portions of plastron. Dorsum 
and sides of head (except homy jaws) Dresden 
Brown, with yellowish dots less than a millime- 
ter in diameter, and spaced at an average dis- 
tance of 2 mm. Homy portions of jaw Ochrace- 
ous-Buff ; gular region paler, nearly Cream 
Color; eye with Russet colored ins. Forelimbs 
with yellowish dot in center of each scale. Hind 
limbs nearly devoid of markings, but with a paler 
yellowish area along outer margin of foot, a single 
yellow dot on the posterior angle of right hind leg 
near the angle of the foot. Tail slightly paler on 
sides. (All notes are based on live specimens.) 

Variation in the Paratypes. — Varia- 
tion in dimensions is summarized below; 
variation in rugosity and in pattern is 
shown in the figures. The smallest speci- 
men shows more trace of a mid-dorsal 
keel than the others and suggests that much 
of the rugosity is lost with increasing age. 
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Two specimens possess markings on the 
under side of the marginals, and two do not. 
No. 63752 is darker than the others, with 
ground color of carapace approximating 
Mummy Brown, and likewise it is the only 


T. klauberi are nelsoni and ornata. Stej- 
neger's meager description of the former 
makes adequate comparison with it im- 
possible, but five characters seem to be of 
significance in separating his holotype 


Dimensions in Millimeters 


No. 

63751 9 
(Type) 

63752 9 

63753 9 

63754 < 

Length of carapace (straight line) 

140 

138 

133 

108 

Width of carapace (at seventh marginal) 

96.7 

100.5 

94 

82 

Length of plastron (straight line) 

139 

137.5 

136.5 

111 

Width of plastron (at middle of femorals) 

76 

79 

74 

65 

Anterior plastral lobe 

56 

52 

54.5 

42 

Posterior plastral lobe 

83 

85.5 

82 

68 

Height of body (at third vertebral) 

61 

63 

59 

54 

Length of first marginal 

20 

18 

20 

18 

Length of first vertebral 

30 

32 

31 

24.5 

Greatest width of first vertebral 

32 

29.5 

35 

29 

Greatest width of third vertebral 

39 

39.5 

43 

34 

Length of fourth vertebral 

32 

33 

31 

24.5 

Width of fourth vertebral 

38 

37.7 

42 

34.5 

Interhumeral seam 

13 

9.5 

9 

8.5 

Interpectoral seam 

18 

19 

20 

12 

Width of head 

25 

22.5 

22 5 

19 

Length of tail, anus to tip 

17 

22.1 

23 

21 

Depth of snout, nostril to cutting edge 

.... 7 

s’ 

7 

6 


specimen with well-developed pattern of 
dots on the plastron, and a grayish-colored 
iris; in other specimens the iris is russet 
colored. No. 63753 has been dissected 

nelsoni 

Upper jaw not notched. 

Length of first vertebral equals width of third. 
Length of fourth vertebral shorter than first. 
Mid-dorsal keel pronounced (photograph, in con- 
trast to description) . 

Pattern with dark margins along carapacial 
seams; faint dots possibly present on carapace. 


from the four specimens of klauberi . These 
may be summarized in tabular form, based 
on Stejneger’s description and on photo- 
graphs published by Ditmars: 

klauberi 

Notched. 

Length of first vertebral less than width of third. 
Length of fourth vertebral as long as, or longer 
than, first. 

Keel vestigial, or nearly absent in adults. 

No dark margins along carapacial seams; 
dotted pattern on carapace well developed. 


and skeletonized since color notes and 
dimensions were recorded, and it is a 
female, with two maturing eggs 15 mm. 
in diameter in the right ovary. No con- 
spicuous differences suggestive of sexual 
dimorphism are present in the other three, 
nor do examinations of cloacae indicate 
that a male is represented in the present 
series. 

Relationships. — The absence of a bony 
zygomatic arch and the presence of four 
toes on the hind foot (both characters 
possibly variable in forms reaching the 
Pacific slope of the Continental Divide), 
together with distributional information, 
indicate that the closest relatives of 


It is not possible, of course, to predict 
the validity of these differences until 
additional specimens of nelsoni become 
available, and klauberi may prove to be a 
subspecies of the latter. 

Differences between ornata and klauberi 
are more pronounced, although each has 
a notched beak. Variation in pattern of 
ornata is extensive, yet none of the varia- 
tions appears to include the dotted pattern. 
Measurements of ten specimens from vari- 
ous localities within the range of ornata have 
been compared with the four specimens 
of klauberi , and these indicate that ornata 
is consistently wider in proportion to 
length. Ratios of width to length in ten 
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ornata vary from 0.78 to 0.92, mean 0.86, 
in contrast to klauberi which varies from 
0.69 to 0.76 with a mean of 0.72. Mean 
differences in the relative height of the 
body are not statistically significant for 
the small samples tested, the ratio of 
height to length varying from 0.44 to 
0.54, mean 0.50 in ornata f and from 0.44 
to 0.50 in klauberi , mean 0.45. The maxi- 
mum ratio of height to length in klauberi 
occurs in the smallest individual, and the 
minimum in the largest, suggesting that a 


change in relative proportions accompanies 
growth, larger specimens tending to be flat- 
ter than juveniles. A similar phenomenon 
of growth is suggested by the data for the 
series of ten ornata , but there is con- 
siderable variation, and reliable studies 
would have to be made on large series of 
each form. Comparisons of groups of 
similar size might indicate a statistically 
significant difference in ratios of height to 
length for the two forms. 1 


LITERATURE CITED 


Ditmars, Raymond L. 

1934. A review of the box turtles. Zoologica, 
XVII, pp. 1-44, Figs. 1-41. 

M ft leer, Lorenz 

1936. Beitrhge zur Kenntnis der Schild- 
krotenfauna von Mexico. Zool. Anz., 
No. 113, pp. 97-114, Figs. 1-4. 

Pope, Clifford H. 

1939. Turtles of the United States and 
Canada. New York, Alfred A. Knopf, 
pp. i-xvii, 1-343, Pis. i-xcix. 

Ridgway, Robert 

1912. Color standards and color nomencla- 
ture. Washington, D. C., pp. i-iii, 
1-43, Pis. i-liii. 


Smith, Hobart M. 

1939. Notes on Mexican reptiles and am- 
phibians. Publ. Field Mus. Nat. 
Hist., Zool. Ser., XXIX, pp. 15-35. 

Stejneger, Leonhard 

1925. New species and subspecies of Ameri- 
can turtles. Jour. Wash. Acad. Sci., 
XV, pp. 462-464. 

1933. Description of a new box turtle from 
Mexico. Proc. Biol. Soc. Wash., 
XL VI, pp. 119-120. 


1 Assistance in the preparation of these materials 
-was furnished by the personnel of the Work Projects 
Administi ation Official Project No. OP 266-1-97-16 
W. P. 10. 



1943 ] 


A NEW BOX TURTLE FROM MEXICO 


5 




Figs. 4, 5. Latero-dorsal views of type (Fig. 4, A.M.N.H. No. 63751) and largest paratype (Fig, 
5, A.M.N.H. No. 63752) of Terrapene Hauberi, new species. Females, from life; for actual dimen- 
sions see text. (A.M.N.H. photographs by C. H. Coles.) 
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FOUR NEW RODENTS FROM COSTA RICA 

By George G. Goodwin 


In the preparation of a report on the 
t pornmflls of Costa Bica I find it necessary 
to recognize a new race of the spiny pocket 
mouse of the Heteromys desmarestianus 
group from the central highlands, a new 
race of Macrogeomys heterodes from the 
Reventazon River Valley region, a new 
race of Macrogeomys cavator from the 
Caribbean watershed and a new race of 
the small white-crowned Macrogeomys 
cherriei from north central Costa Rica on 
the San Carlos River watershed. 

For the loan of comparative material 
I am indebted to the U. S. National 
Museum, Field Museum of Natural His- 
tory, the Museum of Comparative Zoology, 
Cambridge, and the Museum of Zoology 
at the University of Michigan. I am also 
indebted for the advice given me by Major 
E. A. Goldman who compared the Heter- 
omys with the Costa Rican types in 
Washington. 

Dr. W. H. Burt has kindly given me his 
consent to publish on the type in the 
University of Michigan collection. 

Heteromys desmarestianus underwoodi, 
new subspecies 

Type.— -No. 131729, Amer. Mus. Nat. Hist.; 
adult cf; Escazu, Prov. San Jose, Costa Rica, 
a small town seven miles southwest of San 
Jose, about 5000 feet elevation. Collector, 
C. F. Underwood, April 28, 1938. The type 
is a skin and skull in good condition. Besides 
the type there are four adult specimens from Los 
Higuerones, Escazu, 4500 feet, that are near 
topotypes. , , . , 

General Characters. — A small, relatively 
light-colored spiny pocket mouse with large ears, 
tail longer than head and body, closely allied 
to other described forms of the desmarestianus 
group; noticeably smaller than H. d. planifrons 
and H. d. subaffinis . Somewhat similar to 
H. d. repens of the mountains of western P an a m a 
but smaller and paler in color; white of under- 
parts more extensive, buffy lateral line usually 
present, ears larger; cranial details, including 


broad rostrum, small braincase, relatively short 
nasals and short interparietal, distinctive. 

Description. — Color of type: upperparts 
about m umm y brown, the spines blackish mixed 
with fine cinnamon buff hairs; outer side of 
hind limbs slaty gray; outer side of fore limbs 
buffy gray; ears dark mummy brown with a 
narrow white margin; tail mummy brown above, 
entire under side white; undeiparts, including 
fore and hind feet to well above wrists and 
ankles, under sides of fore and hind limbs, chin, 
lips to above nostrils, pure white to roots of 
hair; buffy lateral line indistinct in the type; 
four specimens in the type series collected in 
September have the cinnamon buffy hairs 
predominant and a buffy lateral line well defined. 
Skull, small and narrow; superior outline 
moderately rounded; supraorbital ridges 
strongly developed as protecting shelves; 
interparietal short and extended transversely; 
nasals conterminous with premaxillae poste- 
riorly; rostrum slender, evenly tapered anteriorly 
from zygomata; braincase narrow; bullae 
am all but well inflated; teeth small. 

Measurements of type (one male and three 
females from Los Higuerones in parentheses): 
head and body, 129 mm. (122, 122, 139, 132); 
tail vertebrae, dry, 155 (165, 1 55, 144, 155); 
hind foot, 30, dry 32 (35, 36, 35, 35). Skull: 
greatest length, 34.5 (35.3, 35, 34.8, — ); zygo- 
matic width, 15.6 (16, 16.1, 16,—); interorbital 
width, 9.5 (9.5, 9.4, 9.0,—); length of nasals, 

13.8 (14.5, 14.1, 14.5, — ); width across squamo- 
sals, 14.8 (15, 14.7, 14.5, 14.6); interparietal, 

8.8 X 4 (9.2 X 4.9, 9 X 4.5, 9.1 X 4.3, 9.2 X 
4.3); width of braincase across ridges, 13.6 
(13.S, 13.9, 13.5, 13.3); alveoli of upper molar 
series, 5 (5, 5, 4.7, 4.7). 

Heteromys d. underwoodi is a small race 
of the desmarestianus group, noticeably 
smaller than the two closely allied forms, 
H. d. planifrons from the western lowlands 
and H. d. subaffinis from the eastern low- 
lands of Costa Rica. The skull is also 
smaller than that of either with a more 
evenly tapered rostrum. It approaches 
H. d. repens in the form of the rostrum but 
differs from the latter in smaller size, more 
strongly developed supraorbital and tem- 
poral ridges, relatively narrower inter, 
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orbital region, narrower braincase, smaller 
bullae and much shorter and broader 
interparietal. In underwoodi the occipital 
plane is flat and nearly perpendicular, 
whereas in repens the supraoccipital is 
strongly inflated and extended posteriorly 
so that it overhangs the foramen magnum. 

Escazu is about 3700 feet. The type, 
according to Mr. Underwood, was collected 
above the town at an altitude between 
5000 and 5500 feet, in humid virgin country 
that is interspersed with patches of maize 
as well as clearings for cattle. 

Macrogeomys heterodus cartagoensis, 

new subspecies 

Type. — No. 139268, Amer. Mus. Nat. Hist.; 
adult & ; Paso Ancho, Prov. Cartago, Costa 
Rica, a small town between Cartago and Pa- 
cayas, east of the divide and on the Atlantic 
watershed, elevation about 4800 feet. Col- 
lector, C. F. Underwood, January 4, 1941. 
Besides the type there are twenty-two topotypes. 

General Characters. — A moderately large 
blackish pocket gopher similar in general ex- 
ternal characters to heterodus and dolichocephalus 
but smaller than either and differing from each 
in distinctive cranial characters. 

Description. — Color of type in fresh pelage: 
upperparts uniform dark mummy brown; 
chin, wrists and small anal patch, creamy 
white; an irregular albinistic area on underparts 
between forearms; rest of underparts mummy 
brown, very little paler than back; tail naked, 
flesh colored. In the series of topotypes the 
color of underparts varies from mummy brown 
to smoke gray; in worn faded pelage, buffy, 
contrasting with the dark color of back. Skull 
comparatively small and relatively narrow, 
rostrum moderately long, shorter than in 
dolichocephalus , relatively longer than in heter- 
odus; nasals slender, evenly wedge-shaped, 
zygomatic arches spreading, their sides more 
nearly parallel than in either heterodus or 
dolichocephalus; the maxillary branches of the 
zygomata slope strongly backward, jugal broad; 
frontal depressed between the orbits and 
slightly inflated along margin of orbits; post- 
orbital processes broad, the anterior border at 
right angles to axis of cranium; occipital plane 
flat, with the exception of a low median vertical 
ridge, and slopes strongly forward. Heel of 
last upper molar long and narrow and ap- 
preciably longer than half the total length of 
this tooth. 

Measurements of type (the largest male and 
female topotypes in parentheses) : total length, 
350 mm. (335, 360) ; length of tail, naked part, 
in dry skin, 59 (61, 80) ; hind foot, after dampen- 
ing, 47.5 (48, 49). Skull: condylobasal length, 
65.5 (67.6, 65.5); basal length, 61.5 (63.4, 
60.2) ; basilar length, 56.5 (58.4, 55.5) ; greatest 


width across squamosals, 38.5 (40 9, 39) ; 
zygomatic width, 39.7 (42.4, 39); least width 
between postglenoid notches, 28.5 (29.2, 27); 
interorbital width, 9.1 (10, 10.9); diastema’, 
25.3 (27.2, 25); width of rostrum in front of 
zygomata, 15.1 (16, 14.S); alveoli of upper 
molar series, 14.4 (14.7, 14.4). 

The pocket gophers of the Macrogeomys 
heterodus group are separable into three 
races. Peters’ type of heterodus is without 
exact locality, and while a type locality 
has not been fixed it seems a reasonable 
assumption that it came from an accessible 
part of Costa Rica. None in the large 
series from San Ramon Tres Rio or 
Cartago, east of the divide, is sufficiently 
close in cranial measurements to the type 
to be considered typical. On the other 
hand an adult female from Escazu, eight 
miles southwest of San Jose on the Pacific 
watershed, is identical in cranial measure- 
ments, especially in the remarkably short 
rostrum and broad skull. Measurements 
of Peters’ type (female?, in parentheses) 
and an adult female and adult male from 
Escazu: total length, 380, 392 mm.; 
tail, 70, 80; hind foot, 48, 52; condylobasal 
length, (61), 61.5, 69; basal length, (58), 

57.5, 64.8; basilar length, (51.2), 52.4, 
59.7; breadth across squamosals, (38), 37, 
39 .5 ; breadth between postglenoid notches, 
(27.5), 28, 31.4; zygomatic width, ( — ), 
41.3, 47.3; diastema, (22.5), 22.7, 27.5; 
alveoli of upper molar series, (14), 14.5, 

15.5. The type of dolichocephalus col- 
lected in 1866 is labeled San Jose. Mr. 
Underwood tells me that he never heard of 
pocket gophers being taken at San Jose. 
Specimens from the upper San Carlos 
Valley, especially around Zarcero, are 
typical, having relatively narrow skulls 
with a long rostrum and long nasals, and 
are the largest of the group. 

Macrogeomys h. cartagoensis occupies the 
Reventazon Valley on the north side of 
the river and probably the slopes of the 
Volcan Irazu. It is the smallest race 
of the heterodus group and intermediate in 
many respects between the typical form 
and dolichocephalus. The elongation of a 
narrow heel on the last upper molar in 
cartagoensis is carried to extreme, whereas 
in heterodus it is short and broad, and 
moderately long and broad in dolichocephr 
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alus. The largest specimens of cartagoensis 
approach heterodus in the length of the 
skull, but the zygomatic width is con- 
siderably less than in the typical form, 
and the rostral length is relatively longer. 

Specimens from San Ramon Tres Rios, 
just over the divide, are considered refer- 
able to cartagoensis though not typical, 
as are the specimens from Irazu, Peralta 
and Cervantes. 

Macrogeomys cavator nigrescens, 
new subspecies 

Type. — No. 67536. University of Michigan 
Museum of Zoology; adult d; El Mufieco 
(Rio Navarro), ten miles south of Cartago, Prov. 
Cartago, Costa Rica; altitude 4000 feet, Carib- 
bean rain forest, January 22, 1933; collector, 
Austin Smith. The type is a skin in good con- 
dition and skull with most of one zygomatic 
arch and rear part of skull on one side missing; 
rest of skull, excepting bullae, intact. Besides 
the type there are five topotypes: a female in 
fair condition, a subadult male in good con- 
dition, one male with a fragmentary skull and 
two immature. 

Gener al Characters. — A large, dark, uni- 
form-colored pocket gopher with blackish feet 
and tail; closely allied to Macrogeomys cavator 
from the Volcan de Chiriqui, Panama, but 
darker in color. Cranial characters, including 
long rostrum, broad nasals, slender zygomatic 
arches and long hour-glass braincase, distinctive. 

Description. — Color of type: upperparts 
uniform dark fuscous, the hair coarse and 
woolly; the entire underparts, with the ex- 
ception of a small buffy anal patch and light 
colored hairs around the mouth, are sparsely 
covered with rather short dusky hairs, little 
paler in color than back and mixed with a few 
scattered longer pale buffy hairs; fore and hind 
feet naked, blackish brown. Skull, relatively 
long and slender; rostrum long; nasals wedge- 
shaped and broadly truncate posteriorly; 
zygomatic arches short, slender and squarely 
spreading anteriorly, the anterior maxillary 
branches especially narrow at the premaxillary 
and frontal sutures; interorbital area narrow, 
strongly depressed along median line, raised 
in ridges along borders of orbits and inflated 
anteriorly; braincase small, long, narrow, well 
inflated and hour-glass shaped; lambdoid 
crests strongly developed, occipital plane 
sloping slightly forward with a low vertical 
central ridge. Molar teeth normal, last upper 
molar with an elongate broad heel. 

Measurements of type (an adult female and 
a semiadult male? topotypes, in parentheses): 
total length, 390 mm. (367, 361) ; tail vertebrae, 
100 (104, 99); hind foot, 53 (51, 48). Skull: 
condylobasal length, 66.5 ( — ,64) ; basal length, 
63.1 (— , 60); basilar length, 57.7 (— , 55.5); 
length of nasals, 26.5 (23.3, 25.4); diastema. 


26.5 (24.5, 24.2); interorbital width, 9.4 (8.9, 
8.5) ; zygomatic width, 43 ? (39.5, 36.9) ; width 
between postglenoid notches, 30.4 ? (28.3, 27.8); 
width across squamosals, — (38.3, 37); width 
of rostrum in front of zygomata, 15.5 (14.3, 14) ; 
alveoli of upper molar series, 15.1 (15.5, 16); 
tip of nasals to back of upper occipital ridges, 

65.5 (61.6, 63.3). 

Macrogeomys c. nigrescens requires no 
close comparison with members of the 
heterodus group, which are soft-furred and 
have flesh-colored tails. It closely resem- 
bles typical cavator in external appearance 
but is differentiated from the latter in hav- 
ing a relatively longer and more slender 
skull, longer rostrum, more broadly trun- 
cate nasals; slender, shorter and more 
squarely spreading zygomata; broader ju- 
gal, smaller, more rounded, and considerably 
longer braincase, resulting in a straight er 
and more perpendicular occipital plane 
and a relatively longer oceipitonasal length. 
The interorbital region is narrower in nigre- 
scens ^ the depression is deeper and extends 
further posteriorly than in cavator, and 
the postorbital processes are less strongly 
developed and slope backwards instead of 
extending squarely from the axis of the 
skull. These characters are apparent 
through the series, representing all ages. 

Macrogeomys cherriei carlosensis, 
new subspecies 

Type. — No. 141944, Amer. Mus. Nat. Hist.; 
adult d ; Cataratas, San Carlos, Prov. Alajuela, 
Costa Rica, a small town on the San Carlos 
River, about 400 feet elevation. Collector, 
C. F. Underwood, May 4, 1942. The type is 
a skin and skull in good condition. Three 
specimens in Field Museum from Villa Quesada 
are referable to this new race. 

General Characters. — A small blackish 
brown pocket gopher with a large symmetrical 
white area on top of head, and all four feet and 
tail naked; similar in general characters to 
Macrogeomys cherriei and costaricensis but white 
area larger, general color darker, tail longer, 
and differing in distinctive cranial characters. 

Description. — Color of type iu fresh pelage: 
upperparts uniform dark mummy brown with 
the exception of a white patch on head extending 
from between eyes to behind ears; underparts, 
dark mouse gray; tail naked, blackish brown 
in dried skin. Skull, broad with a slender 
rostrum; anterior border of zygomata nearly 
at right angles to axis of skull; jugal broad, 
broadest in middle; nasals long, slender and 
tapered sharply backward to a narrow emargi- 
nate border, the posterior width being less than 
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one-third of the anterior width. Occipital 
plane, somewhat wedge-shaped, inflated with 
a narrow median vertical ridge and slopes 
forward. 

Measurements. — Type (and an adult female 
from Villa Quesada in parentheses) : total length, 
323 mm. (300); tail vertebrae, 88 (83); hind 
foot, 41 (40). Skull: condylobasal length, 
5S.5 (55); basal length, 55 (51.6); basilar 
length, 50 (47) ; width across squamosals, 
33.7 (30.1) ; width between postglenoid notches, 
26.1 (24.6); zygomatic width, 39.2 (36.6); 
interorbital width, 8.7 (9.5) ; width of rostrum 
in front of zygomata, 12.7 (12.6); length of 
nasals, 23.4 (22.5); greatest width of nasals 
anteriorly, 9.4 (7.9); least width of nasals 
posteriorly, 3 (3.1); alveoli of upper molar 
series, 13 (12.1); diastema, 22.7 (20.5). 

Macrogeomys c. carlosensis is similar in 
external characters to cherriei and costari- 


censis but can readily be distinguished from 
both of these forms by its squarely spread- 
ing zygomata, slender rostrum and long, 
narrow, sharply tapered nasals which extend 
posteriorly to between the anterior roots 
of the zygomata. In cherriei the zygomata 
is evenly bowed and the anterior border 
slopes strongly backward, the rostrum 
broad, nasals broadly wedge-shaped and 
the posterior border truncate and more 
than half the greatest anterior width. 
In costaricensis the zygomata is squared, 
but the sides are nearly parallel, rostrum 
broad, nasals truncate and very broad 
posteriorly, their sides in some individuals 
nearly parallel. 
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THREE NEW PHALANGIDS FROM TROPICAL AMERICA 

By Clarence J. and Marie L. Goodnight 1 

During a study of pbalangids from mals through the courtesy of Dr. W. J. 
tropical America, several species of un- Gertsch of The American Museum of 
usual interest were encountered. The Natural History and Mr. Wm. Gerhard of 
writers were enabled to study these ani- Field Museum of Natural History. 


SUBORDER LANIATORES THORELL 


PHALANGODIDAE Simon 

Phalangodinae Roewer 

Trim nl a tuberculata, new species 

Figures 1, 2 and 3 

Female. — Total length of body, 2.9 mm. 
Cephalothorax, 0.7 mm. Width of body at 
widest portion, 1.6 mm. 



I 

II 

Trochanter 

0.6 mm. 

0.9 mm. 

Femur 

1.9 

3.0 

Patella 

1 0 

1.3 

Tibia 

1.5 

1.9 

Metatarsus 

2.2 

3.3 

Tarsus 

1.8 

3.4 

Total 

9.0 mm. 

13 8 mm. 


Ill 

IV 

Trochanter 

0.9 mm. 

1.4 mm. 

Femur 

1.9 

2.9 

Patella 

0 9 

1.5 

Tibia 

1.7 

2.9 

Metatarsus 

2 5 

3.2 

Tarsus 

1.7 

2.0 

Total 

9 . 6 mm. 

13.9 mm. 


Dorsum with five distinct areas, the bound- 
aries of which are parallel. First area without a 
median line. Dorsal areas without median 
armature, but first four thickly covered with 
tubercles. A transverse row of tubercles 
across the fifth area, the row joining at its lateral 
boundaries with a longitudinal row of tubercles 
extending from the first to fifth area. A trans- 
verse row of tubercles across each of the free 
tergites. First and second free tergites without 
median armature, but the third free tergite with 
a very small median spine. Eye tubercle low 
with eyes widely separated, tipped by a short 
median spine. Eye tubercle situated on the 
anterior margin of the cephalothorax. On the 

1 Univensity of Illinois, Urbana, Illinois. 


anterior margin of the cephalothorax is a small 
median tubercle and another small one on either 
side. Venter and coxae finely granulate with 
numerous spine-like hairs and tuberculations on 
the lateral portion of the fourth coxae. A trans- 
verse row of tubercles across each free stemite: 
numerous tubercles on the anal operculum. 
Spiracles visible. 

Legs: clothed with hairs and a few small 
tuberculations on the femora and trochanters. 
These tubercles arranged in a larger row on the 
retrolateral surface of the third femur; on the 
retrolateral margin of the fourth femur is an- 
other larger row with three or four spines at the 
distal portion of the row. Fourth femur, patella 
and tibia quite tuberculate. Fourth femur short 
and curved. Tarsal segments: 4—7 to 8-5-6. 
Distitarsi of both first and second tarsi with two 
segments. Metatarsi not divided into astragu- 
lus and calcaneus. 

Palpus: trochanter, 0.6 mm. long; femur, 1.4; 
patella, 0.6; tibia, 1.5; and tarsus, 1.1. Total 
length, 5.2 mm. Retrolateral surface armed 
as in Fig. 2, and in addition on the prolateral 
surface is a small spine-bearing tubercle in the 
apical median portion of the femur. The tibia 
with only two spine-bearing tubercles on the pro- 
lateral surface. Tarsus aimed as on retrolateral 
surface. 

Chelicera with a few scattered hairs, proximal 
segment somewhat thickened but not elevated. 

Dorsum reddish brown, somewhat darker 
across the dorsal areas, free tergites and lateral 
margin. Darker markings on the cephalotho- 
rax. Venter and coxae reddish brown, with the 
free stemites somewhat darker. All appendages 
lighter, with some darker brown mottlings. 
These darker brown mottlings are more numer- 
ous on the fourth legs, with the exception of the 
tarsus. 

Type Locality. — Female holotype from 
San Carlos Estate, G uan tanamo, Cuba 
(F. E. Lutz). Holotype deposited in the 
collection of The American Museum of 
Natural History. 
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Kimula tuberculata is related to K. 
elongate Goodnight and Goodnight, differ- 
ing in the tuberculations of the dorsum, 
the shape of the eye tubercle, and in 
lacking a median line on the first area. 

COSMETTDAE Simon 
Cosmetinae Cambridge 
Paecilaema chiriquiensis, new species 
Figure 4 

Male. — Total length of body, 5.8 mm. 
Cephalothorax, 1.9 mm. Width of body at -wid- 
est portion, 4.7 mm. 



III 

IV 

Trochanter 

1.0 mm. 

1.0 mm. 

Femur 

8.4 

10.8 

Patella 

1.9 

1.9 

Tibia 

4.6 

6.6 

Metatarsus 

8.7 

12.1 

Tarsus 

3.8 

4.0 

Total 

28.4 mm. 

36.4 mm. 


Dorsum finely granulate. A pair of tubercles 
on the first area and a pair of short thick spines 
on the third area; remaining areas and free ter- 
gites unbedecked. A transverse row of very 
fine granulations across each free tergite. Eye 
tubercle normal, with a few small granulations. 



Fig. 1. Kimula tuberculata , new species, dorsal view of female. 
Fig. 2. Idem, retrolateral view of left palpus of female. 

Fig. 3. Idem , lateral view of eye tubercle of female. 

Fig. 4. Paecilaema chiriquiensis, new species, dorsal view of male. 
Fig. 5. Geaya haitiensis, new species, dorsal view of male. 

Fig. 6. Idem, lateral view of eye tubercle of male. 


Trochanter 

I 

0.7 mm* 

n 

0.9 mm. 

Venter and coxae granulate, with a few scattered 
hairs. A transverse row of large granulations 

Femur 

5.0 

10.1 

across the first coxa; a transverse row of very 

Patella 

1.0 

1.8 

fine granulations across each free stemite. Anal 

Tibia 

3.2 

8.5 

operculum granulate, a few scattered hairs 

Metatarsus 

5.9 

12.6 

present. 

Tarsus 

2.8 

5.8 

Legs; long, thickly clothed with hair. Tro- 

Total 

18.6 mm. 

39.7 mm. 

chanters with a few granulations and some small 
spine-like hairs. Femur, patella and tibia with 
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orr.n.n sharp tubercles, more or less arranged in 
rows. These tubercles are larger on the fourth 
leg. Tarsal segments: 7-17-10-11. Distitarsi 
of both first and second tarsi with three seg- 
ments. B asi tarsi of first tarsi not enlarged. 

Palpus: trochanter, 1.4 mm. long; femur, 2.3; 
patella, 1.0: tibia, 2.2; and tarsus, 0.8. Total 
length, 7.7 mm. Palpus characteristically 
flattened, numerous scattered hairs present on all 
segments. A ventral row of teeth on the femur 
and a small spine on the ventral portion of the 
trochanter. 

Chelicera: proximal segment somewhat en- 
larged and with several small spines on the retro- 
lateral margin. Distal segment slightly ele- 
vated dorsally. 

The eye tubercle, the area from the eye 
tubercle to the anterior margin, and a small V- 
shaped area posterior to it dark brown. The 
area around each eye black. On either side of 
the median line there is an area, extending from 
the tubercle of the first area to the spine of the 
third area and enclosing the large spine which is 
black. Remainder of dorsal scute reddish 


brown, thickly covered with small white spots. 
Free tergites without any such spots. Venter, 
coxae, chelicerae and palpi dark reddish brown, 
mottled with lighter colorations. Legs much 
lighter, almost yellowish except at the distal 
portion of the femur, the patella and the proxi- 
mal portion of the tibia which are darker. 

Female. — Total length of body. 6.0 mm. 
Cephalothorax, 1.5 mm. Width of body at 
widest portion, 4.6 mm. 

Similar to male, except tubercles of the fourth 
leg are somewhat reduced, and the chelicerae are 
not enlarged. 

Type Locality. — Male holotype and 
female paratypes from El Yoiean, Chiri- 
qui, Panama, February 18, 1936 (W. J. 
Gertsch). Holotype and paratypes de- 
posited in the collection of The American 
Museum of Natural History. 

This species is closely related to Pae - 
cilaema lateralis Goodnight and Goodnight, 
but it differs in the dorsal color pattern. 


SUBORDER PALPATORES THORELL 


PHALANGHDAE Simon 
Gagrellinae Thorell 

Geaya haitiensis, new species 

Figures 5 and 6 

Male. — Total length of body, 2.3 mm. 
Cephalothorax, 0.9 mm. Width of body at 
widest portion, 1.9 mm. Length of femora: I. 
4.9 mm.; II, 8.4 mm. ; III, 5.1 mm.; IV, 6.8 
mm. 

Dorsum coarsely granulate, roughened to the 
extent of giving a somewhat pebbly appearance. 
Eye tubercle at the posterior third of the cephalo- 
thorax, higher than wide, canaliculate, with sev- 
eral small granulations above each eye; con- 
stricted at the base. Supracheliceral lamella 
in the form of two obtuse projections. \ enter 
and coxae roughened as is dorsum. Character- 
istic three-pronged teeth present on the anterior 
and posterior margins of all coxae. 

Legs: long and slender, clothed throughout 
with hairs. Small, spine-like hairs present on 
the femora. Nodules: 0-3-0— 0. Nodules not 
very prominent. Metatarsi and tibia with false 
articulations. 

Palpus: trochanter, 0.3 mm. long; femur, 0.9; 
patella, 0.4; tibia, 0.5; and tarsus, 1.0. Total 
length, 3.1 mm. Palpus clothed throughout 
with hairs, spines present on the ventral portion 
of the trochanter, femur, patella and tibia. 
Median apical portion of the patella with a short 
but distinct apophyses which is clothed with 
hairs. Tarsus with numerous hairs, tarsal claw 
toothed* 


Chelicera normal, clothed throughout with 
scattered hairs. 

Dorsum golden brown with darker mottlings 
on the margins of the cephalothorax, the area 
about the eye tubercle and at the posterior por- 
tion of the abdomen. Eye tubercle light brown 
with darker markings around each eye. There 
is a darker spot on either side on the anterior 
abdominal segments. These darker spots lie 
midway between the median line and the lateral 
margin forming an indefinite sub-obsolete 
median line. “Lighter portions show through in 
the form of indefinite rows of spots between the 
eye tubercle and the abdomen. Venter and 
coxae brownish, darker at the distal portions of 
the coxae. Trochanters dark brown, con- 
colorous with the distal portions of the coxae, 
legs brownish, lighter distally. There is a light 
yellow ring around each of the nodules of the 
second femur. There is also a light ring in the 
median portion of the first and fourth femora, 
but close examination shows these rings as not 
marking nodules. These light rings on the 
femora and a few on the tibia stand out dis- 
tinctly. Palpi yellowish, with darker mottlings 
on the femora, patella and tibia. Chelicerae 
light. 

Female. — Total length of body, 4.< mm. 
Cephalothorax, 1.2 mm. Width of body at 
widest portion, 2.8 mm. 

Identical in appearance with the male. 

Type Locality. — Male holotype and 
mnlft and female paratypes from Kenskoff, 
Haiti, November 2, 1928 (K P. Schmidt). 
Holotype deposited in the collection of 
Field Museum of Natural History, Chicago, 
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Illinois. Paratypes in tlie collection of G. haitiensis is related to G. atrolutea 
Field Museum of Natural Histoiy and the Roewer, differing, however, in the color 
collection of The American Museum of and appearance of the eye tubercle. It 
Natural History. also differs in the color of the dorsum. 
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THE GENUS ASCI A IN THE ANTILLES (LEPIDOPTERA, PIERIDAE) 

By Willlvm P. Comstock 


The genus Ascia , in a broad sense, is 
considered to contain two species occur- 
ring in the Antilles. The present status of 
these species seems to be confused taxo- 
nomieally, and my present purpose is to 
present a more reasonable arrangement of 
these species and their subspecies. 

Ascia monuste monuste (Linnaeus) 
Surinam 

Papilio monuste Linnaeus, 1764, p. 237. 

There has been some discussion as to 
whether the name monuste should refer to 
an American or an Asiatic species. 

Linnaeus described Papilio monuste in 
his division of the “Danai candidi” and 
made a second reference to it (1767, p. 
760), giving the locality, “Habitat in 
Barbaria.” 

Muller (1774, p. 589) called monuste , 
“Der barbarische Weissling” and said that 
it came from “Barbarey,” apparently 
following Linnaeus. 

Fabricius (1775, p. 470) was the first 
reviser. He cited Kleemann (1761, p. 31, 
PL in, fig. 3) who gave an excellent but 
unnamed figure of the upperside of a male 
of monuste such as occurs in the Guianas. 
Fabricius gave ‘Habitat in America 51 and 
remarked that the underside of the hind- 
wing was yellow, which is a character more 
evident in the Amtillean than in the conti- 
nental populations of the species. Never- 
theless his characterization is sufficient 
to fix monuste as an American species. 
However, various subsequent authors have 
had conflicting views. 

Cramer (1777, II, p. 71, Pl. cxli, fig. F) 
called the species monusta , said that both 
surfaces were alike and that it was found 
in China, gave the Linnean (1767) and the 
Kleemann references and figured the upper- 
side of a male which agrees with specimens 


from the Guianas, although it is not so 
heavily marked as the specimen figured 
by Kleemann. 

Gmeiin (1790, p. 2262) concurred with 
Fabricius, giving additional references. 

Htibner (1808, Sammlung, I, PL cxxxvii, 
figs. 1, 2, males: 3, 4, females) figured 
Mancipium Yorax monuste without lo- 
cality. These figures show heavily marked 
specimens with a strong ochre coloring on 
the underside. 

Latreille (1819, p. 141) gave a descrip- 
tion which agrees with some of the male 
specimens from the Guianas but said that 
the species was found in China and asserted 
that Fabricius was in error in selecting a 
species from America with the underside 
of the hindwing yellow. 

Boisduval (1836, p. 495) considered 
monuste to be an American species. 

Aurivillius (1882, p. 51) stated that the 
type of monuste was not in the Museum 
Ludovicae Ulricae, and Jackson (1913) 
did not list it in the collection of the 
Linnean Society of London, nor in other 
collections containing Linnean specimens. 
The type is presumably lost. Aurivillius 
gave his conception of monuste when he 
defined as “fig. typicae” those of Hiibner. 

Talbot (1929, p. 52) applied monuste to 
a Sumatran butterfly, described as cynis 
Hewitson (1866), and used the name 
phileta Fabricius (1775) for the American 
species. Later Talbot (1932, p. 207) 
apparently reversed his opinion, for he 
accepted monuste as the genotype of 
Ascia and as the stem name of various 
American subspecies and forms. 

Holland (1930, p. 133; 1931a, p. 278) 
considered monuste to be an American 
species. 

The Linnean description, when care- 
fully read, defines a butterfly which is of 
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common continental American occurrence. 
The forewings are white with the apex, 
costa and outer margin fuscous; the hind- 
wings are white with only the outer margin 
“dentieulato-fuscus”; the underside is of 
like color, but in place of the fuscous, only 
dusky at the margin. Males from Suri- 
nam, or generally from northern South 
America, are such as Linnaeus described, 
and he is known to have obtained speci- 
mens of other species from Surinam. 
The evidence provided by the original de- 
scription, the opinion of Fabricius as first 
reviser, the figures of Kleemann and Cramer 
and the likelihood that the type specimen 
of monuste came from Surinam, all support 
the belief that the name monuste is properly 
applied to an American species and even 
more definitely to the particular form 
which occurs in Surinam and that this 
locality may be fixed as the type locality 
of monuste . 

The series of monuste in the collection 
of The American Museum of Natural 
History consists of over 600 specimens from 
many localities in South, Central and 
North America and the West Indies. This 
butterfly is a notable migrant, as stated 
by Williams (1930, p. 126), and this habit 
may account for a mingling of populations 
in the Antilles. In examining specimens 
from any particular insular region the 
possibility of the influx of foreign elements 
and of the interbreeding of various strains 
must be considered, and it would not be 
safe to reach positive conclusions as to the 
existence of stable geographical subspecies 
unless much larger series of specimens than 
are now available from reasonably segre- 
gated populations could be examined. 
Further, much more information is needed 
about the nature of migrations and the 
possible effects of immigrants upon in- 
vaded populations. 

As an example, the variation observed 
in a small sample from one population, a 
series of about 100 specimens from Puerto 
Rico, suggests extensive hybridization. 
Great variation, which apparently is not 
seasonal, is to be seen in both sexes. The 
marginal black-brown markings range in 
intensity from a narrow apical edging of 
the forewing to a strongly dentate border 


of the forewing with marginal spots de- 
veloped on the hindwing at the veins. 
The coloration of the underside ranges 
from pale cream-white to bright ochre, 
sometimes with considerable brown mark- 
ing. The series in both sexes shows con- 
nected intergradation between the ex- 
tremes, but these extremes, if considered 
alone, are sufficiently different in both 
sexes to suggest two separate species. A 
different picture is presented by a series 
of thirty-four specimens from Dominica, 
British West Indies, for the most part 
captured in November and December but 
showing no seasonal separation from others 
in the series taken in January, April, Sep- 
tember and October. In this sample two 
extremes appear: nineteen males and 
nine females of the light-bordered kind 
which, in a few specimens, show a slight 
increase in the width of the forewing 
border; five males and one female of the 
broadly bordered kind; both kinds have 
the apex of the forewing and the entire 
hindwing on the underside ochre but many 
narrow-bordered individuals are pale, while 
all broad-bordered specimens are strongly 
ochre colored. If the Dominican sample 
was considered alone, the difference in the 
facies of the two forms is so marked that 
it is certain that almost any taxonomist, 
without other information, would regard 
them as two species. 

Several preparations made of the male 
genitalia of both kinds from Puerto Rico 
and from Dominica showed some very 
slight variation, but as this appeared even 
between specimens having the same colora- 
tion and pattern, it is considered to be 
individual. The preparations agreed with 
the figure of the monuste genitalia given 
by Klots (1933, PL xii, fig. 95). I do not 
consider that similarity of the genitalia is 
necessarily a proof that the two forms 
examined are not speeificalty distinct. 
There are many cases known where the 
male genital armatures are similar in 
several species which are distinct in pat- 
tern. 

There is a doubt in my mind as to 
whether the narrow-bordered and broad- 
bordered forms above referred to are dis- 
tinct species or subspecies of one species. 
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There is evidence in another migratory 
species that subspecies may occur to- 
gether under similar conditions. The 
North American “Monarch, 17 Danaus 
plexippus, is known to migrate far to the 
south and has been captured in Puerto 
Rico where there exists the very distinct 
(probably largely sedentary) subspecific 
population of Danaus plexippus portori- 
censis Clark. 

In examining the various populations of 
monuste in the Antilles (including Florida) 
there is a definite suggestion of underlying 
subspecific populations marked to a greater 
or lesser degree, despite what appears to 
me to be a general blending of the popula- 
tions suppositively caused by migrations. 
Based on the material available and with a 
full realization that my knowledge of it 
is entirely morphological I now offer some 
suggestions which I hope may be of aid in 
understanding the taxonomy of monuste . 

I would first separate the Antillean 
populations of monuste as a whole from the 
continental populations in a broad way 
by the underside coloring. In addition I 
would recognize two well-marked variant 
populations. These three I would classify 
for the present as subspecies. 

Ascia monuste eubotea (Latreille) 
Antilles 

Pieri8 eubotea Latreille, 1819, IX, p. 144. 

Pieris eubotea , Boisduval, 1836, p. 500. 

Latreille described eubotea as a species 
without locality, but Boisduval associated 
it with the female of monuste . The de- 
scription said that the upperside had 
dentate or crenulate borders on both wings 
and that the underside of the hindwing 
was yellow-ochre. Such females are not 
uncommon in the Antilles, often lacking the 
blackish spot at the end of the cell on the 
forewings. 

For the present I suggest the use of the 
name eubotea for the most commonly 
occurring manifestation of monuste in 
the Antilles. The extent of the marginal 
markings of the upperside is variable, but 
this margin is consistently dentate basad. 
The underside of the forewing usually has 
a distinct yellow apical area, and the hind- 
wing is entirely yellow on the underside; 


the intensity of this coloring is highly 
variable, brown markings occur occa- 
sionally, but usually the surfaces are 
plainly yellow, and the veins are not out- 
lined in brown. 

With an increased knowledge of monuste 
in the Antilles it might be possible to 
restrict the name eubotea to a definite 
population. My use of the name for a 
composite group of populations which have 
principal characters in common is tentative 
as a temporary aid in classification. 

Ascia monuste phileta (Fabricius) 
Florida 

Papilio phileta F \bbicius, 1775, p. 471. 

The population of monuste in Florida is 
quite distinctive in that the males are 
usually lightly bordered with black-brown 
on the forewing, lack marginal marks at the 
veins of the hindwing and are usually 
palely colored on the underside. The 
females occur not infrequently with a dark 
smoky coloring on both sides of the wings, 
but tills kind intergrade* to a normal whit- 
ish female. The name phileta has been 
applied to the dark female as a dimorphic 
form name. Fabricius described Papilio 
phileta as related to monuste , giving the 
habitat as America. Although duskiness 
of the females is not exclusively confined 
to the Floridian population, it certainly 
appears more frequently in that population 
than in others and to an extent to warrant 
its use as a subspecific character. Con- 
sidering the differentiation occurring in 
both sexes of Floridian specimens, I 
suggest that this population should be 
recognized as a separate subspecies, Ascia 
monuste phileta (Fabricius') . In a series 
of seventy specimens from Florida there is 
no well-defined example of the generally 
distributed Antillean subspecies eubotea . 
Holland (1931a, p. 27S, PL lxvii, figs. 
15, 16) comments upon and figures a pair 
taken in copula which are representative 
of monuste phileta . 

Talbot (1932, p. 208) lists Ascia monuste 
cleomes (Boisduval and LeConte) from 
southern United States. This is an 
interesting form, about w*hich there seems 
to be little information, but I believe that 
Talbot has properly recognized it. A 



4 


AMERICAN MUSEUM NOVITATES 


[No. 1229 


single male from Virginia, No. 3935 of 
the Henry Edwards collection, deter- 
mined by Edwards as “ cleomes Bdv. and 
L.,” agrees with the original description 
and figures. This is a monuste of the conti- 
nental type with brown veins on the 
underside of the hindwing, but it is dis- 
tinguishable from Mexican and Central 
American specimens. It is also distinct 
from phileta which is of the Antillean 
type. The name cleomes appears in North 
American lists as a synonym of monuste. 
I suggest that it might be properly applied 
to a subspecies with a more northern 
range than phileta , but a studj r of more 
material is obviously needed. 

Ascia monuste Virginia (Latreille) 
Antilles 

Pieris Virginia Latreille, 1819, IX, p. 141. 

Mylothris hemithea Geyeb, 1832, Zutriige, IV, 
p. 24, Figs. 693, 694. 

Latreille described Virginia without a 
locality, but Boisduval (1836, p. 494) gave 
the locality as the Antilles. As described, 
this is a form with a very narrow costal 
and outer-marginal bordering of dark 
brown in the forewing and otherwise 
immaculate on the upperside. On the 
underside, the apex of the forewing and the 
entire hindwing are plainly ochre-yellow. 
In a series of fifty specimens from the 
Virgin Islands 40 per cent might be con- 
sidered to qualify as Virginia . The narrow T - 
bordered females are particularly signifi- 
cant. However, 60 per cent of the series 
I would consider to be monuste eubotea. 
Males and females which would qualify 
as Virginia occur in decreasing numbers 
among populations of monuste eubotea 
in Puerto Rico and Jamaica. In a series 
of eighty-five specimens from Hispaniola 
none appears. 

In St. Kitts, Antigua and Dominica, 
Virginia seems to be the prevalent form. 
In a series of thirty-four specimens from 
Dominica, twenty-eight specimens (over 
80 per cent) qualify as Virginia. This 
form also appears in Guadeloupe and St. 
Lucia, but the material is insufficient to 
draw any conclusions from these localities. 

Summarizing the evidence on Virginia , 
it would seem that in the Virgin and Lee- 


ward Islands there is a variant form which 
may be recognized as Ascia monuste Vir- 
ginia (Latreille). The evidence is that 
it occurs (perhaps as a migrant) both to 
the north and south and that its region is 
invaded from both directions (perhaps 
through migrations) by the more wide- 
spread forms, monuste eubotea and monuste 
monuste. 

In one category or another, Talbot (1932, 
p. 207) lists eighteen names for monuste. 
Some of these names appear to represent 
good continental subspecies such as raza 
Klots from Lower California and automate 
Burmeister from the Argentine. Talbot 
lists the remaining names variously as 
subspecies, forms and synonyms. Bois- 
duval (1836, pp. 493-495) described 
evonima , vallei and joppe from Cuba, ail 
of which can be selected from a good Cuban 
series of monuste eubotea , according to 
Bates (1935, p. 116) who discussed monuste 
under the name phileta. At present, I 
include these Boisduval names as synonyms 
of eubotea , but the first one might w’ell be 
used to name a Cuban race when sufficient 
knowledge of that population is available. 

It seems quite possible that with suffi- 
cient material and an increased knowledge 
of the life histories, a series of insular sub- 
species of monuste might be shown to exist 
for which, incidentally, there is a suffi- 
ciency of names available in the synonymy. 

As previously indicated monuste monuste 
invades the Windward Islands from South 
America. Further, some males taken in 
Hispaniola are apparently monuste monuste , 
being inseparable in appearance from 
specimens occurring in Central America. 
Holland (1931, p. 256; 1931a, p. 278, 
PI. lx vii, fig. 17) described and figured 
a form from Florida, applying the “varietal 
or subspecific name crameri.” As the form 
is described and figured this name is a 
synonym of monuste monuste. Its occur- 
rence in Florida w^ould be no more re- 
markable than in Hispaniola, but I have 
never seen specimens from Florida. 

Life history information concerning 
monuste is scant. Gundlaeh gave a de- 
scription of the larva and pupa as occur- 
ring in Cuba. Cotton (1918, p. 281, 
Figs. 37, 38) presented further informa- 
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tion. The half-dozen food plants men- 
tioned in the literature include various 
species of Brassica , plants of the Chicory 
and Caper families and Tropaeolum (Nas- 
turtium). Breeding in quantity might 
repay the investigator. 

The second species known from the 
Antilles is classified in the subgenus 
Ganyra . It is also polytypic and has a 
varied distribution. 

The combination Papilio amaryllis was 
first used by Cramer (1784, IY, p. 210, PI. 
cccxci, figs. A, B) for a Palearctic species 
in the Satyridae. Foureroy (1785, II, p. 
240) and Borkhausen (1788, I, p. 80), at 
later dates, separately used the same combi- 
nation to rename another satyrid but both 
of these christenings fall as synonyms as 
well as homonyms. Still later Fabricius 
used the combination, creating another 
homonym, but this time the name was used 
for a pierid, which is recognized as Ascia 
amaryllis (Fabricius) (1793, p. 189) or 
placed in a subgenus as Ascia ( Ganyra ) 
amaryllis. The condition is unfortunate, 
for according to the code a homonym is 
permanently defunct and amaryllis cannot 
be used for the stem name of the species, 
nor as the genotype of Ganyra. 

There are three Antillean forms occur- 
ring, respectively, in Jamaica, Hispaniola 
and Puerto Rico, and another in Central 
America, which are now listed as subspecies 
under the stem name of Ascia atnaryllis 
(Fabricius) by Talbot (1932, p. 211). 
These forms are sufficiently distinct in 
facies to be readily separated, but for three 
of the subspecies examined there appears 
to be no genitalic difference in the males. 
Therefore it seems correct to consider this 
butterfly as one species divided into four 
geographical subspecies. Thus the prob- 
lem becomes taxonomic, that is, to name 
correctly these subspecies. 

Ascia (Ganyra) josephina josephina 
(Latreille) 

Hispaniola 

Pieris josephina Latsbille, IS 19, p. 15S. 

Ascia josephina , Hemming, 1934, p. 194. 

Succeeding the homonym amaryllis t 
the next available name which may be used 
as a stem name is josephina Latreille, 


which was described without locality. 
Latreille stated, however, that the speci- 
mens belonged to M. Dufresne, and 
Grimshaw (1900, p. 6) discovered tjpes 
(male and female) in the Dufresne collec- 
tion in the Edinburgh Museum of Science 
and Art. Grimshaw said of josephina , 
k< This species, which comes from St. 
Domingo and Mexico, is quite distinct from 
P. amaryllis , Fab., which is a native of 
Jamaica. ’’ I recognize josephina as the 
subspecies occurring in Hispaniola. 

Ascia (Ganyra) josephina paramaryllis, 
new’ name 
Jamaica 

The identity of Papilio amaryllis Fab- 
ricius is established by the original de- 
scription. Donovan (1800, PL xxviii, 
fig. 1) figured it, possibly from the type. 
Fabricius states that his specimen was in 
the collection of Dr. Hunter, and the type 
may still exist in the collection of the 
University of Glasgow’. Grimshaw \s de- 
termination of this subspecies as that one 
which occurs in Jamaica is now' generally 
accepted. 

Ascia (Ganyra) josephina josepha 
Salvin and Godman 

Guatemala, Mexico, Nicaragua 

Pieris josepha Salvin and Godman, 1S68, p. 
150. Guatemala. 

Salvin and Godman differentiated the 
Central American subspecies under the 
name josepha. The two names proposed 
by Fruhstorfer (1907, p. 139), gervasia and 
protasia , are synonyms. Such individual 
variants as he most briefly described are 
to be found in any good series of specimens. 
There is a connected intergradation be- 
tw'een the light and dark females. 

Ascia (Ganyra) josephina krugii 
(Dewitz) 

Puerto Rico 

Pieris josephina var. krugii Dewitz, 1877, p, 
235, PI. i, fig. 3. 

Although I have not seen specimens, 
krugii appears, from the description and 
figure, to be a distinct subspecies. 

At present there is no subspecies of 
josephina recognized from Cuba. There 
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is, however, Pieris mendae Ramsden 
(1915, p. 15) which appears from the de- 
scription to be very closely related to 
josephina par amaryllis , differing notably 
only in the absence of the black spot at the 
end of the forewing cell. Like other sub- 
species of josephina , the males of mendae 


have the principal veins of the forewing 
and to some extent the veins of the hind- 
wing overlaid with chalk-white scales. 
Not having examined specimens of mendae , 
I cannot make a definite statement, but 
it seems quite possible that this is the 
Cuban subspecies of josephina . 


Key to Subspecies of Aacia ( Ganyra ) josephina 

1. — Length of forewing usually less than 35 mm.; black spot at distal end of forevring cell narrow, 

not more than 1 mm. wide 2. 

Length of forewing usually more than 35 mm.; black spot at distal end of forewing cell broad, 
at least 1.75 mm. wide 3 

2. — Male and female immaculate white except for a spot at distal end of forewing cell. (Jamaica) 

paramaryllis . 

Female with dark spots along veins Ms and Cui of forewing on upperside; male and female with 
traces of a black bar beyond distal end of hindwing cell. (Puerto Rico) krugii. 

3. — Forewing falcate, outer margin concave from Mi to CU2; hind wing margin angulate at Ms; 

vein M3 of hindwing longer from base to apex than distance from its base to base of R B . (His- 
paniola) josephina. 

Forewing not falcate, outer margin scarcely concave; vein M3 of hindwing equal or shorter from 
base to apex than distance from its base to base of R B . (Central America) josepha. 
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SOME NEW SUBSPECIES OF INCISALIA FROM NORTH AMERICA 
(LEPIDOPTERA, LYCAENIDAEj 

By Cyril F. dos Passos 


While studying the Incisalia in the Guil- 
der collection and incorporating them into 
the general collection of The American 
Museum of Natural History, some interest- 
ing subspecies were discovered which ap- 
pear to be unnamed. These, together with 
some specimens from my own collection, 
are described in this paper. 

Incisalia Scudder 

Scudder, 1872, A Systematic Revision of some 
of the American Butterflies, p. 31. 

Scudder, 1S72, Ann. Rept. Peabody Acad. 
Sci., for the year 1871, IV, p. 52. 

The authorship of this genus has been re- 
ferred to Minot, the references usually 
given by Scudder (1875, p. 96; 1876, p. 
104) being those above cited. Dyar (1902, 
p. 39) gives the same references. How- 
ever, it does not appear that Minot ever 
published the name Incisalia. The author 
of Nomenclator Zoologicus (1939, II, p. 
772) apparently came to the same conclu- 
sion but gave a slightly different reference, 
i.e., 44 Incisalia (Minot M.S.) Scudder 1872, 
Ann. Rept. Trustees Peabody Acad. Sei., 
4: 1871, 52. — Lep.” S cudder’s Systematic 
Revision was -published both separately 
and also as a part of said Report, the refer- 
ence in the former being p. 31 and in the 
latter p 52. Both publications were in the 
same year, 1872. It has not been possible 
to ascertain which was the earlier. Scud- 
der always seems to have referred to the 
separate while other authors sometimes re- 
fer to the Report. The cover of the sepa- 
rate reads 4 ‘from the report of The Peabody 
Academy of Sciences for 1871 pages 24 to 82 
inclusive.’’ Both separate and Report 
were published and printed at Salem, 
Massachusetts, at the Salem Press. The 
reference in the separate to the pagination 
of the Report is not entirely correct, as the 


latter ends at p. 83 and not 82. In view 
of Sciulder’s authorship of the paper and, 
therefore, personal knowledge as to which 
was published first, and the very careful 
student that lie is known to have been, I 
am inclined to follow him and conclude 
that the separate was, in fact, published 
1 >efore the Report . Hence, the reference to 
this genus should be Incisalia Scudder, 
1872, Systematic Revision, p. 31. 

Incisalia augustus (Kirby) 

Thecla august us Kirby, 1837, Faun. Bor. 
Amer., IV, p. 298. PI. in, figs. 4 and 5. 

This insect was described from “Lat. 
54°. ” On the same page Kirby described 
Hipparckia discoidalis from “Several speci- 
mens taken at Cumberland House, Lat. 
54 °”; hence, it would seem reasonable to 
assume that augustus was taken at, or near, 
the same place. Therefore, Cumberland 
House, Saskatchewan, Cana<la, is hereby 
fixed as the type locality of Incisalia augus- 
tus (Kirby). 

Kirby’s figure shows an insect with dis- 
tinctly checked fringes and with the wings 
black basally on the uppersides and ferru- 
ginous on the disks. It is quite distinct 
from eastern specimens usually passing as 
augustus , which are uniformly dark gray 
on the upperside. 

Kirby’s type was a female. There is a 
female spec 'men in my collection from Faw- 
cett, Alberta, taken May 19-22, 1941, 
which matches Kirby’s figure excellently. 
Fawcett is north of Edmonton in latitude 
54° 30'. Another female from the same 
place is similar, while three males taken at 
the same time and place do not show any 
orange brown on the upperside of the pri- 
maries. This series appears to represent 
typical augustus . A similar, but very 
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worn, female, also in my collection (ex 
collection Thos. E. Bean), probably taken 
by him at Laggan, Alberta, bearing a label 
“Det. by W. H. Edwards as augustus 9 
confirms this conclusion. 

Because the type of augustus does not ap- 
pear to be in existence, the aforementioned 
female specimen from Fawcett, Alberta, 
May 19-22, 1941, is hereby designated the 
neotype of Incisalia augustus (Kirbj*). It 
will be placed in the type collection of The 
American Museum of Natural Histoiy. 

Manitoba specimens from the Riding 
Mountains (six males, one female), Broken- 
head (six males), and Hudson Bay mile post 
349 on the railroad to Churchill (one fe- 
male) are more closely related to the 
eastern race and must be referred to as 
croesioides Sc* udder, as that name is herein- 
after used. This may appear somewhat 
strange in view of the fact that the Riding 
Mountains are much nearer the type local- 
ity of augustus than Fawcett, but none of 
these specimens matches Kirby’s figure. 

Incisalia augustus croesioides Scudder 

Incisalia croesioides Scudder, 1876, Bull. 
Buffalo Soc. Nat. Sci., Ill, p. 104. 

This name was proposed for the eastern 
form but appears to have been placed 
in the synonymy by the author (1889, p. 
842). The examination of a long series of 
augustus (auct.) from New York and New 
Jersey convinces me that the name croesi- 
oides Scudder should be removed from the 
synonymy and given subspecific standing 
for the eastern race of augustus, leaving the 
latter name to represent the north central 
race. 

In the original description Scudder did 
not designate any type for the name 
croesioides nor did he fix any type locality, 
merely stating “ [eastern form] Canada and 
New England, southward along the Appa- 
lachians to West Virginia.” In the cir- 
cumstances it would seem appropriate to 
supply these omissions. The type locality 
of Incisalia augustus croesioides Scudder is 
therefore fixed as Lakehurst, New Jersey, 
and a male specimen from that locality in 
the collection of The American Museum of 
Natural History, taken April 30, 1932 (C. 
H. Curran) is designated as the neotype. 


Incisalia augustus helenae, 
new subspecies 

Incisalia augustinus , dos Passos, 1936, Cana- 
dian Entomologist, LXVIII, p. 98. 

In Newfoundland there occurs another race of 
augustus of which a long series has been received 
fiom Hugh Mclsaacs of Doyles Station. On the 
upperside these specimens resemble croesioides 
but are more golden brown than grayish. The 
fringes are uniformly checkered with black and 
white, whereas in croesioides they are sometimes 
checkered, but more often concolorous with the 
wings. On both wings the markings of the un- 
derside are heavier and more distinct. On the 
primaries the contrast between the basal and 
limbal areas is well marked by an irregular dark 
line outwardly edged with white. In croesioides 
this line is often very faint, broken, or even en- 
tirely absent, and the wing is nearly uniform in 
color. Between the mesial line and the sub- 
marginal row of spots is a grayish area. The 
submarginal spots are large triangular, pointing 
basally. On the secondaries the basal area is 
dark reddish brown, almost as dark as in henrid. 
The row of spots in the limbal area is similarly 
colored, and the spots stand out prominently, as 
does also the marginal line. These spots are 
bound inwardly by a pale reddish brown area 
and outwardly by a dark reddish brown area not 
quite so dark as the spots. 

For this race I propose the name Incisalia 
augustus helenae. It is named for my 
secretary, Miss Helen G. Young. 

Type Material. — Holotype, male, 
Doyles Station, Newfoundland, May 31, 
1938. Allotype, female, same locality, 
June 1, 1938. Paratypes: thirty-nine 

males and eleven females from the same 
locality bearing various dates in May and 
June. The holotype and allotype as well 
as one pair of paratypes are in the collection 
of The American Museum of Natural His- 
tory. The other paratypes are in the col- 
lection of the author. Pairs will be sent 
to the British Museum (Natural History), 
the Canadian National Collection, the 
United States National Museum, the Los 
Angeles Museum, the Carnegie Museum 
and the Academy of Natural Sciences of 
Philadelphia. 

Whether or not augustus and iroides are 
distinct species is difficult to determine be- 
cause of the paucity of material from Al- 
berta, where they appear to meet. On the 
affirmative side of the question is the fact 
that the outer margin of the hind wings of 
augustus augustus from Fawcett, Alberta, 
is rounder than in any of the eastern races, 
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approaching in that respect the structure of 
the western iroides. In a neutral position 
lies the fact that one of the two specimens 
of iroides from Calgary, Alberta, shows 
some evidence of checkering on the 
secondaries. The five specimens of augus - 
tus from Fawcett are all checkered. Typi- 
cal iroides from California is not checkered. 
Newfoundland specimens of augustus are 
uniformly checkered, and those from the 
Atlantic states are partly checkered and 
partly not. On the negative side of the 
question are the facts that on the underside 
of the secondaries the basal area of augustus 
from Fawcett is very dark, like that of the 
eastern populations, while that of iroides 
from Calgary is much lighter, practically as 
light as in iroides from California. Also 
the Fawcett specimens have slightly crenu- 
lated secondaries. They are not so round 
as iroides from Calgary and farther west. 
The crenulated secondaries become more 
pronounced on specimens from eastern and 
Atlantic states localities. On the whole it 
would seem better to treat augustus and 
iroides as distinct species for the present. 

Incisalia iroides (Boisduval) 

Thecla iroides Boisduval, 1852, Ann. Soc. 
Ent. France, (2) X, p. 289. 

This insect was described from Cali- 
fomia, probably the San Francisco Bay 
region, and was figured by Oberthur (1913, 
fig. 1924). Four of Boisduval’s types of 


iroides are in the Barnes collection in the 
United States National Museum. The 
female, to which is pinned a black and 
white print of Oberthur’s figure, is hereby 
designated the lectotype of Incisalia iroides 
(Boisduval), and the type locality is fixed 
as San Francisco, California. 

Incisalia iroides annetteae, 
new subspecies 

In Arizona and New Mexico there occurs a 
somewhat larger and paler race of iroides. On 
the upperside of the wings the disk is more golden 
brown than reddish but resembles that of iroides. 
On the underside the forewmgs are nearly im- 
maculate, showing but the faintest trace of the 
irregular mesial line dividing the basal from the 
limbal areas on the primaries. On the hind 
wings the basal area is very pale and contrasts 
very slightly from the rest of the wing. The 
spots between the basal area and the outer mar- 
gin are small and indistinct, and the color next 
to that margin is pale oiange brown. 

For this race I propose the name Incisalia 
iroides annetteae . It is named for Miss 
Annette L. Bacon, the efficient secretary of 
the Department of Insects and Spiders of 
The American Museum of Natural History. 

Type Material. — Holotype, male, and 
allotype, female, New Mexico, April 13, 
1937. Para types: male, Arizona Terri- 
tory, March 23, 1907 {ex collection J. D. 
Gunder); female, Conchise County, Ari- 
zona Territory, no date; female, Arizona, 
no date (ex collection J. Doll). All are in 
the collection of The American Museum of 
Natural History. 


Key to the Subspecies of Incisalia augustus and I. iroides 

1. — Fringes usually checkered with black and white; outer margin of secondaries crenulate 2. 

Fringes not checkered with black and white ; outer margin of secondaries not crenulate ... .4. 

2. — Outer margin of secondaries slightly crenulate; basal area of underside of secondaries very dark, 

not bounded distadly by a narrow white line; females on upperside orange brown on the disk. 

Fringes distinctly checkered with black and white augustus. 

Outer margin of hind wing strongly crenulate; basal area of hind wing sometimes bounded dis- 
tadly by a narrow white line; females on upperside generally eoncolorous with the males but 
sometimes showing traces of orange brown on the disk. Fringes distinctly checkered with 
black and white 3. 

3. — Fringes checkered with black and white; basal area of underside of secondaries veiy dark, 

bounded distadly by a narrow white line; females on upperside showing traces of orange 

brown on the disk Helenas. 

Fringes sometimes checkered with black and white, but more often not; basal area of underside 
of secondaries lighter, sometimes bounded distadly by a narrow white line, usually broken and 
more prominent at costal margin; females on upperside eoncolorous with males but occasion- 
ally showing traces of orange brown on the disk croesioides. 

4. — Basal area of the underside of secondaries darker than limbal area ..... iroides. 

Basal area of the underside of the secondaries very pale, almost eoncolorous with the limbal area 
* annetteae. 
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Incisalia henrici (Giote and Robinson) 

Thecla henrici Grots and Robinson, 1SG7, 
Trans. Amer. Ent. tioc., I, p. 174. 

This insect was described without men- 
tioning any type locality. The habitat 
was given as “Atlantic district (Maine! to 
Pennsylvania!) 7 ’ and the authors men- 
tioned “a number of specimens from the 
vicinity of Philadelphia.” The type speci- 
men in the collection of The American 
Museum of Natural History bears a label 
reading “Phil.” Philadelphia, Pennsyl- 
vania, is consequently fixed as the type 
locality of Incisalia henrici (Grote and 
Robinson), and the above-mentioned speci- 
men is designated the iectotype. 

Incisalia henrici occurs in scattered 
localities in eastern North America from 
Quebec and Ontario to North Carolina. 
It has also been taken in the central states 
of Illinois, Nebraska, Missouri and Texas. 
In the latter state both henrici henrici and 
the race solatus Cook and Watson (1909, p. 
181) occur. Specimens have also been seen 
from Arizona, and doubtless the interven- 
ing gaps will be filled as more collecting is 
done. 

Incisalia henrici margaretae, 

new subspecies 

In Florida a very distinct race occurs, which, 
while having certain characters of henrici , is 
easily differentiated by the length of its tails. 


Type Material. — Holotype, male, eight 
miles east of Deland, Florida, March 3, 
1932 (B. Heineman, ex collection E. I. 
Huntington). Allotype, female, Auburn- 
dale, Florida, March 26-April 2, 1926 (J. R. 
Haskins). Paratypes: male, same data 
as holotype (genitalia slide No. 89, C. F. 
dos Passos) ; female, same data as allotype. 
All are in the collection of The American 
Museum of Natural History. 

It is interesting to note that the develop- 
ment of the long tails in the Florida race of 
henrici closely parallels a similar situation 
found in the genus Strymon where the 
Floridian cala?ius (Hubner) and the more 
northern falacer (Godart), very closely re- 
lated species if indeed not races of the same 
species, are differentiated in the same way. 

No intergrades between the new sub- 
species and henrici henrici have been seen as 
the American Museum collection contains 
no specimen of henrici from South Carolina 
or Georgia. However, -there are two speci- 
mens in that collection from Southern 
Pines, North Carolina, which suggest that 
such a link may exist. One of these speci- 
mens is without the usual orange brown on 
the upperside, while the other has only a 
suggestion of that color on the limbal area 
of the primaries and a small patch near the 
anal angle of the secondaries. Both appear 
to have slightly longer tails than typical 
specimens. 


Key to the Subspecies of Incisalia henrici 


1. — Tails very short 2. 

Tails veiy long margaretae. 

2. — Fringes checkered with black and white, upperside of both wings of both sexes orange brown on 

the disks, especially m the females; basal area of underside of secondaries very dark, defined 

distadly by an irregular narrow white line henrici . 

Fringes not checkered with black and white, upperside of both wings of both sexes dark gray; 
basal area of underside of secondaries not defined by a white line solatus. 


These are more than twice as long as in typical 
henrici . It is also somewhat larger, especially 
the females, and is uniformly dark grayish brown 
on the upperside. The underside is a more 
uniform color because the basal area is lighter 
and the limbal area darker than in henrici. The 
four specimens under consideration do not show 
the distinctly checkered fringes of henrici but 
this may be due to the fact that they are some- 
what worn. 

This new race I have named Incisalia 
henrici margaretae in honor of my friend, 
Mrs. J. McDunnough. 


In studying this interesting genus it was 
tempting to delve deeper into the groups 
and the other North American species, but 
I have refrained from doing so because of 
the fact that Mr. Harry K. Clench of Cam- 
bridge, Massachusetts, is writing a revision 
of the genus. The interrelationship of 
Thecla irus variety mossi Henry Edwards 
(1881, p. 54), Incisalia polios schryveri Cross 
(1937, p. 20), Incisalia duodoroffi dos Passos 
(1940, p. 168) and Incisalia polios Cook and 
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Watson (1907, p. 202) presents a fertile 
field for inquiry, as does also the restricted 
habitat of Polyommatus irus Godart (1823, 
p. 674) and Indsalia lanoraieensis Sheppard 
(1934, p. 141). The latter, thus far only 


recorded from the type locality, has also 
been taken in two black spruce bogs near 
Lincoln, Maine. It is to be hoped that 
Mr. Clench will throw light upon these, as 
well as many other problems presented. 
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TWO NEW HARVEST MICE FROM COSTA RICA 

By George G. Goodwin 


In a review of the Costa Rican harvest 
mice in the American Museum collection, I 
find two new’ species. One, a moderately 
large Reithrodontomys w’ith a highly inflated 
braincase, taken at 9400 feet on Volcan 
Irazu along w’ith a series of R. creper. The 
other, a small species from the San Carlos 
Valley, with an unusually short rostrum 
and a short broad skull. 

Reithrodontomys brevirostris, 
new species 

Type. — No. 139727, Amer. Mus. Nat. Hist.; 
female adult; Laja Villa Quesada, altitude 5000 
feet; Province Alajuela, Costa Rica, September 
16, 1941, collector, C. F. Underwood. The type 
is a skin and skull in good condition, molar teeth 
showing considerable wear. Besides the type 
there are three adult topotypes and one from 
Zapote. 

General Characters. — A small dusky col- 
ored harvest mouse with moderately long, thick 
pelage, long unicolor tail; superficially resem- 
bling members of the mexicanus group but size 
smaller, color darker, and with well-marked 
cranial differences. 

Description. — Type: color of upperparts 
bright ochraceous tawny, heavily mixed with 
black on mid-dorsal region, and grading to clear 
ochraceous tawny along sides of body; fore and 
hind feet dull white with a broad median stripe 
of hair brown to base of toes; tail, unicolor, 
fuscous; ears fuscous black; underparts white, 
the line ot demarcation well defined. Skull 
small, -with a short rostrum; nasals short and 
evenly tapered posteriorly, ending on a line with 
premaxiilae, anterior portion of frontals de- 
pressed and forming a shallow sulcus at posterior 
border of nasals; zygomata relatively strong and 
squarely spreading anterior^ from axis of skull, 
its sides parallel and not contracted anteriorly; 
braincase small, globular and well inflated; in- 
terpterygoid fossa broad, anterior palatine fo- 
ramina short and ending in front of anterior bor- 
der of first molars; palate narrow, molariform 
teeth small. 

Measurements. — Type, three adult females 
and one adult male in parentheses: total length, 
ISO mm., (163, 191, 180, 182); tail vertebrae, 
104, dry, 114, (97, 113, 110, 112); hind foot, 17-, 
dry, 16.5, (17, 18, 19, 17); ear, 13, (13, 14, 14, 


— ). Skull: greatest length, 21.1, (20.5, 22, 
21.1, 22.5) breadth of braincase, 10.7, (10.7, 
10.6, 10.5, 10.8); length of nasals, 7.2, (7.1, 7.5, 
7, 7.7) ; width of outer wall of anteorbital fora- 
men, 1, (1.1, 1.3, 1.3, 1.2); zygomatic width, 
11.3, (11, 11.2, 11, — ); width of palate across 
first molars, 4.4, (4.3, 4, 4.3, 4.5); alveoli of 
upper molar series, 2.8, (2.85, 2.9, 2.9, 3). 

Externally Reithrodontomys brevirostris 
suggests rather close relationship w’ith the 
mexicanus group, but there are w’ell-marked 
cranial differences, especially in the pecu- 
liarly short rostrum, squarely spreading 
zygomata and small but well-inflated brain- 
case. In size it is smaller than any of the 
known forms of the mexicanus group with a 
relatively longer tail and smaller molari- 
form teeth. 

Reithrodontomys rodriguezi, 

new species 

Type. — No. 141195, Amer. Mus. Nat. Hist., 
adult female; Volcan Irazu, altitude 9400 feet. 
Province Cartago, Costa Rica; collector. C. F. 
Underwood, August 21, 1941. The type is a 
skin and skull in good condition. Besides the 
type there is one male topotype in fair condition. 

General Characters. — A moderately large 
harvest mouse with soft dense pelage, long uni- 
color tail, large ears and white underparts. 
Skull writh greatly enlarged braincase and narrow 
rostrum; dentition w’ith small but distinct ac- 
cessory tubercles between the main cusps on 
upper molars. 

Description. — Type: color of upperparts cin- 
namon buff, darkened on dorsal area w’lth long 
black hairs, becoming clearer cinnamon buff on 
head, shoulders and lower sides of body; ears 
mummy brown; a dusky ring around eyes; tail 
nearly uniform dresden brown, extieme tip 
white; fore and hind feet white with a broad 
wedge of dark color extending to base of toes; 
underparts white, the line of demarcation sharply 
defined. Skull large with a very large and highly 
inflated braincase; rostrum long and narrow; 
nasals narrowed to a point posteriorly, ending on 
a line with premaxillae; anterior portion of 
frontals depressed, forming a shallow sulcus at 
posterior border of nasals; zygomata slender, 
slightly contracted anteriorly; palatal foramina 
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long, reaching plane of first molars; bullae 
small and rather fiat; molar teeth large. 

Measurements. — Type: total length, 190 
mm.; tail vertebrae, 107, dry, 125; hind foot, 
20, dry, 21.5; ear, 15, from notch, dry, 13.5. 
Skull: greatest length, 23.6; breadth of brain- 
case, 11.9; length of nasals, 8.4; interorbital 
width, 3.7; width of palate across first molars, 
5.1; width of outer wall of anteorbital foramen, 
1.2; alveoli length of upper molar series, 3.6. 

Reithrodontomys rodriguezi requires no 
close comparison with microdon but seems 
to be much nearer to tenuirostris . Major 
Goldman, who kindly compared the type 
with tenuirostris , said that the skulls are so 
similar that they suggest rather close rela- 
tionship, but there are well-marked differ- 


ences. Instead of inclining toward the 
cinnamon color of rodriguezi , , tenuirostris is 
darker and nearer Mikado brown; the tail 
of rodriguezi is longer and the braincase 
higher and more fully inflated than in the 
Guatemala species, though the skulls are 
about the same length. The type was 
taken in long grass at the edge of the rain 
forest on Volcan Irazu. 

This species is named in honor of Sr. 
Juvenal Valerio Rodriguez, Director of 
Museo Nacional, Costa Rica, in apprecia- 
tion of his cooperation in securing collec- 
tions for The American Museum of Natural 
History. 
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SOME SYSTEMATIC NOTES ON THE LIBYTHEIDAE 
(LEPIDOPTERA) 

By Charles D. Michener 


The American species of Libytheidae 
have frequently been placed in the genus 
Libythea Fabricius. As pointed out by 
Scudder (1889, Butterflies of Eastern 
Tnited States and Canada, I, p. 755) and 
others, however, they are abundantly dis- 
tinct from the Old World Libythea , with 
which they have been placed. As has been 
shown by Hemming (1934, The Generic 
Names of the Holarctic Butterflies, I, p. 
96), the name Hypatus Hubner used by 
Scudder for the American forms has been 
misapplied. Its genotype is the European 
Papilio celtis Fuessly, which is also the 
genotype of every other generic name pro- 
posed in the family except Dichora Scudder 
which includes the African species. A 
new generic name is therefore necessary for 
the American species. The outstanding 
characters which distinguish the species of 
the Eastern and Western Hemispheres are 
indicated below. 

Libythea Fabricius 

Libythea Fabricius, 1807, Syst. Gloss., p. xi. 

Hecaerge Ochsenheimer, 1816, Schmett. 
Europa, IV, p. 32. 

Chilea Billberg, 1820, Enum. Ins. Mus. 
Blbg., p. 79. 

Hypatus Hubner, 1822, Syst. Alph. Verz., p. 3. 

Libythaeus Boitabd, 1828, Manuel. Ent., II, 
p. 299. 

Dichora Scudder, 1889, Eighth Rept. U. S. 
Geol. Survey, I, p. 470. 

Genotype. — Papilio celtis Fuessly, designa- 
tion of Latreille, 1810, Consid. G§n6r., p. 440. 

Labial palpi shorter than thorax; vein B 3 
of forewing with base nearer fork in R 4 5 
than discal cell; eighth abdominal tergum 
of male very large with a deep median 
emargination, on each side of which is a 
long process; harpSs slender, upturned, 
pointed apieally and usually serrate or 
toothed. 

This genus includes all Old World Liby- 


theidae. It seems very doubtful if Dichora 
is worthy of recognition as a subgenus. 

Libytheana, new genus 

Genotype. — Libythea bachmanii Kirtland. 

Labial palpi longer than the thorax; vein. Rs 
of forewing with base about midway between 
apex of discal ceU and fork of R 4 ~s; eighth 
abdominal tergum of male with a median apical 
process armed at tip with a group of black setae 
directed upward; harp6s broadly rounded, un- 
toothed. 

This genus includes, in addition to the 
genotype, carinenta (Cramer), terena (God- 
art), motya (Hubner) and fulvescem 
(Lathy). 

Libytheana carinenta mexicana, 
new subspecies 

This is the Mexican and Central American 
subspecies of Libytheana carinenta (Cramer). 
It differs from the typical carinenta in the more 
extensive brown and white areas. 

Transverse white spot beyond end of discal 
cell extending anteriorly to vein Ms on upper 
surface (rarely so in typical carinenta ), this spot 
separated from white spot in cells Sc and Ri by 
less them length of latter (separated by at least 
length of latter in carinenta). Brown areas 
averaging deeper orange and larger than in 
carinenta . 

Holotype. — Male, Jalapa, Mexico (Hy. 
Edwards collection). 

Allotype. — Female, Colima, Mexico 
(Frank Johnson collection). 

Paratypes. — One, Colima, Mexico 
(Frank Johnson collection); eight, Jalapa, 
Mexico. 

Additional specimens are from Costa 
Rica, Guatemala, British Honduras (A. S. 
Pinkus), and Iguala and Cordola, Mexico. 

The continental American forms of 
Libytheana may be arranged in order of in- 
creasing area and brilliance of orange mark- 
ings, increasing area of white markings, in- 
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Fig. 1. Lateral view of eighth abdominal tergum of Libythea ceUis (Fuessly). 

Fig. 2. Harp6 of same. 

Fig. 3. Dorsal view of apex of eighth abdominal tergum of same. 

Fig. 4. Dorsal view of apex of eighth abdominal tergum of lAbytheana backmanii (Kirtland). 
Fig. 5. Lateral view of eighth abdominal tergum of same. 

Fig. 6. Harp6 of same. 


creasing proximity of the white spot in cells 
Sc and R* to the transverse white spot be- 
yond the apex of the discal cell, decreasing 
acuity of the tomus, increasing acuity of 
the angle at the apex of vein M 2 of the 
forewing, increasing undulation of the 
outer margin of the hind wing and decreas- 
ing size as follows: carinenta (Cramer), 
South America; mexicana Michener, Cen- 
tral America, Mexico; larvata (Strecker), 
southwestern United States; and bachr 
manvi (Kirtland), eastern United States. 
As this is the arrangement of the popula- 
tions from south to north, it might appear 
that there is a clinal series of subspecies of a 
single species. However, the shape of the 
median apical process of the eighth ab- 
dominal tergum of the male (robust and 


blunt in carinenta and mexicana , slender 
and tapering in larvata and backmanii) 
seems to offer a basis for dividing the four 
populations into two separate species, 
carinenta (including mexicana) and bach - 
rrumii (including larvata). This conclusion 
was reached by Field (1938, Kansas Ent. 
Soc., XI, pp. 124r-133). 

Additional material from northern Mex- 
ico may show intergradation between 
larvata and mexicana. A male specimen 
having the characters of larvata is before 
me from Jalapa, Mexico, the type locality 
of mexicana , and specimens presumed to be 
mexicana have been recorded under the 
name carinenta from Texas. Thus it ap- 
pears from meager material that the two 
species overlap without intergradation. 
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NEW SPECIES OF POLYCHAETOUS ANNELIDS FROM HAWAII 

By A. L. Treadwell 


Cirratulidae 

AUDO UINTA QUATREFAGES 

Audouinia branchiata, new species 

Figures 1 to 3 

A considerable number collected at Pearl 
Harbor in May, 1925. On this date some fe- 
males were with eggs. All were very much coiled 
so that accurate measurements of length were im- 
possible, but the type specimen, which is larger 
than the others, is approximately 40 mm. long. 
The gills are numerous and heavy and with the 
tentacles form a dense mass of filaments over 
the dorsal surface of the anterior part of the 
body. In the posterior part of the body the gills 
are fewer and smaller. The posterior third of 
the body of the type is narrower than the an- 
terior two-thirds, but this is not the case in all 
specimens. In the type and in some others 
there is a row of pigment along the anterior mar- 
gin of the prostomium with a short linear patch 
on either side posterior to the outer end of this 
row. This is not apparent in most specimens. 
The prostomium is 1 mm. wide, but there is a 
rather rapid widening in the anterior somites so 
that at the 6th somite the body width is 6 mm. 
This is m the type, other specimens being 
smaller. Somite boundaries are clear in most of 
the body but dim in the head region. Appar- 
ently there are three non-setigerous and six 
setigerous ones in front of the tentacles, and the 
gills on these anterior somites are smaller than 
elsewhere. In anterior regions the distance from 
gill to notopodium is about one-half of that be- 
tween the neuro- and notopodia. In the middle 
of the body the gills are definitely farther re- 
moved from the notopodium. 

The prostomium (Fig. 1) is a blunt cone, its 
sides continuing posteriorly to form a straight 
line with the sides of the first somites, later 
somites widening rapidly to full body width. 
The neuropodial setae are all slender, much 
elongated and very sharp-pointed (Fig. 2). 
In width those of the same somite vary considera- 
bly, but there are more in a bundle, and some 
are wider, in posterior than in anterior somites. 
The neuropodia are of two kinds ; the hooks (Fig. 
3) are similar in form throughout the body and 
approximately six in number in each bundle. 
In each bundle is also one very slender seta whose 
general form is like that of the notopodial. 

The type is No. 3260 in the collections of 


The American Museum of Natural History, 
Department of Invertebrates. 

Chaetopteridae 

Phyllochaetopterus Grube 

Phyllochaetopterus verrilli, new species 

Figures 4 to 8 

A few imperfect specimens marked as collected 
at Oahu in May, 1937. The anterior regions axe 
well enough preserved to make accurate diag- 
noses possible, but not much of the third body 
region is retained in any of the material. One 
specimen measured 6 mm. to the end of the 
second body region, another was shorter but 
thicker, this probably being a matter of a differ- 
ent degree of contraction. The tentacles belong- 
ing to animals of this size were 10 mm. long. 

The tentacles are rather thick and are sepa- 
rated at their bases by a distance equal to about 
one-half their diameters. From a dorsal view 
they cover the greater part of the prostomium 
which may be seen as an oval body lying between 
the tentacle bases (Fig. 4'. Figure 4 gives only 
the general outlines of the tentacles and does not 
attempt to represent a deep longitudinal furrow 
which occurs on the dorsal surface of each. The 
peristomium extends laterally on either side but 
on the dorsal surface is largely covered by the 
tentacles. Ventrally (Fig. 5) it shows a median 
marginal depression above which may be seen 
the end of the prostomium. This depression 
prevents the peristomium from having the horse- 
foot outline so generally characteristic of this 
genus. The secondary'' tentacles (Fig. 4) are 
one on either side, each a cylindrical, rather stiff 
appearing body which is not long enough to reach 
the anterior peristomial margin. 

There are nine somites (not counting the peri- 
stomium) in the first body section and two in the 
second. All those of the first section have 
pointed parapodia, each with long, sharp- 
pointed setae. In the fourth setigerous somite 
are fewer of the slender setae, but there is on 
either side a vertical row of heavy, blunt-pointed 
ones. One specimen had three of these on either 
side; another had three with smaller ones above 
and below them. They are very black in color 
and easily seen on the sides of the somite. The 
median body section has two somites, each of 
which carries on its dorsal surface a broad flap, 
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Figs. 1-3, Audouinia branchiate, new species. Fig. 1, anterior end (X 10); Fig. 2, slender seta 
(X 370); Fig. 3, neuropodial hook (X 370). 

Figs. 4-3. Phyllochaetopterus verrilli , new species. Fig. 4, anterior end (X 5); Fig. 5, ventral 
view of head (X 5) ; Fig. 6, notopodium of posterior region (X 5) ; Fig. 7, seta of first region (X 255 J ; 
Fig. 8, diagram showing arrangement of uncini in two rows, much enlarged. 

Figs. 9-13. Laonome arenosa , new species. Fig. 9, ventral view of collar (X 5); Fig. 10, dorsal 
view of collar (X 5); Fig. 11, uncinus (X 187); Fig. 12, smaller seta (X 187); Fig. 13, thoracic seta 
(X 187). 

Fig. 14, 15. VermUiopsis haicaiiensis, new species. Fig. 13, operculum with part of stalk ( X 23) ; 
Fig. 15, seta (X 250). 

Figs. 16, 17. Vdrmiliopsis torquata , new species. Fig. 16, side view of head (X IS) ; Fig. 17, seta 
(X 185). 
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the two being more or less fused across the me- 
dian line. On the ventral surface each has a 
transverse lobe which in the anterior of the two 
somites is definitely bilobed but in the 
posterior is less so or not at all. In the third 
body section the first somite is the longest, the 
second and later somites being much shorter. 
Since the posterior body somites had been lost, 
this statement applies only to the foremost 
somites of this section. Each somite has a trans- 
versely placed flap on its postero-ventral face. 
The notopodium is a club-shaped body with a 
spherical head and thick stem, the whole being 
about as long as one-quarter of the body width 
(Fig. 6). 

Potts (1914, pp. 987-990) reaches the conclu- 
sion that seta characters vary so much in Phyllo- 
chaetopterua as to be of little value in species 
diagnosis, but for what they are worth I am re- 
cording them here. There are two kinds of 
setae in the first body section. The first are 
long and slender and have pointed apices, the 
others vary from lanceolate to obovate with 
minute pointed tips (Fig. 7, a lanceolate form). 
The surface is marked with longitudinal stria- 
tions. In the third body section each noto- 
podium carries two slender setae similar to the 
first mentioned as occurring in the first section, 
each extending from the base of the notopodial 
stalk to near the center of its head (Fig. 6). 
The uncini of the third body section are very 
small fiat plates, each with a rounded basal and 
five sharp teeth, the apical being the smallest. 
They lie alternately in two closely compacted 
rows (diagrammatically represented in Fig. 8). 

The tube is composed of an organic base to 
which are attached small particles of white sand. 

The type is No. 3261 in the collections of 
The American Museum of Natural History, 
Department of Invertebrates. 

Sabellidae 

Laonome Malmgren 

Laonome arenosa, new species 

Figures 9 to 14 

The body of the type is 30 mm. long and in the 
thoracic region is 4 mm. wide. The collar is 
prominent, its ventral ends extending into 
bluntly rounded conical lobes, the lobes from the 
two sides widely overlapping (Fig. 9). At the 
apices of the lobes the height is 2 mm., but at 
about two-thirds of the distance to the lateral 
body line the height is 1.5 mm. The dorso- 
lateral lobes are about as high as the ventral 
(Fig. 10), but the dorso-median ones are much 
shorter than these. The two dorso-median lobes 
are separated by a narrow space. 

There are eight thoracic somites (seven uncini- 
gerous). The gills are uniformly brown in color 
and carry no eyes. There is a very short base- 
ment membrane. The first three or four of the 
ventral gills are short, the others longer and about 


uniform in length. The tentacles are colored 
like the gills and are rather long and narrow. 
In the type, just ventral to the mouth, are two 
large whitish bodies each about 1 mm. in length 
which evidently are some abnormal growth. 

The thoracic uncini are in a single row. Each 
uncinus has one large tooth (Fig. 11), with an 
apical arrangement of small spines or, more 
properly called, striations, as even under a mag- 
nification of 500 diameters no protruding points 
can be seen. The base is prolonged into a sharp 
point. The setae vary from long and slender 
with a very narrow wing (Fig. 12) to shorter 
ones which are definitely geniculate and carry a 
broad wing at the bend (Fig. 13). Some that 
are more or less intermediate between these two 
occasionally appear. In the abdomen the un- 
cinal rows are shorter than in the thorax, but 
the uncini are essentially alike in the two places. 
Abdominal setae are essentiaUy like those of the 
thorax but are predominantly of the broad- 
winged type. There are no uncini in the collar 
somite and the setae are the same as in the rest 
of the thorax. 

The tube is composed of fine gray sand with a 
thin light-brown organic base. 

The specimens were collected in Hawaii 
by A. E. Verrill. The type is No. 3262 in 
the collections of The American Museum of 
Natural History, Department of Inverte- 
brates. 

Serpulidae 

Vermiliopsis St. Joseph 

Vermiliopsis hawaiiensis, new species 

Figures 14, 15 

The most prominent feature of the animal is 
the large black operculum on the end of a promi- 
nent stalk. In the type the body is 4.5 mm. 
long, while the operculum with stalk is 3 mm. 
In the preserved material the gills are much 
contracted and in that condition are 1 mm. long. 

The base of the opercular stalk is about one- 
quarter as wide as is the body at its second so- 
mite. This gradually widens to twice that 
width at the apex. Under a low magnification 
it shows a wrinkled surface (Fig. 14), but appar- 
ently not a true jointing. On the dorsal surface 
is a narrow notch. The apical pseudojoint is 
much larger than any of the others. The broad 
rounded base of the operculum is attached to 
this terminal pseudojoint, and its apical portion 
is a cone, colored an intense black. In some of 
the material the apex of the operculum showed a 
depression, but it is probable that this is an arte- 
fact and that the normal form is that of the blunt 
apex of a cone. There is no indication of joint- 
ing in the operculum. 

The collar is four-lobed, the dorso-lateral lobes 
larger than the others and widely separated on 
the dorsal margin. The ventro-lateral lobes are 
in contact ventraily. The gill radioles are about 



4 


AMERICAN MUSEUM NOVITATES 


[No. 1233 


eight on a side, the stalks rather heavy and with 
naked apices. 

In the thorax are six uncinate somites and in 
the abdomen about forty, though, because of 
poor preservation, the latter number is somewhat 
difficult to determine definitely. The thoracic 
setae (Fig. 15) are slender and have a slight dila- 
tion toward the apex but no true wing. Along 
the margin of the convex part of this dilation is a 
row of spines. In the thorax are twelve or more 
of these setae. In the collar (first thoracic 
setae) the number is smaller, and they are smaller 
in size. The apices are sharp-pointed, but so far 
as I could determine there are no marginal 
spines. The thoracic uncini are plates packed 
tightly in a single row, each plate with about 
twenty sharp teeth and a very much larger bifid 
basal one, each half of the tooth bluntly rounded. 
The abdominal uncini are similar to the thoracic. 
Aside from an occasional broken stalk I was 
unable to find any abdominal elongated setae. 
The shell is relatively heavy with prominent 
longitudinal ridges. 

The specimens were collected in Hawaii 
by A. E. Terrill. The type is No. 3263 in 
the collections of The American Museum of 
Natural History, Department of Inverte- 
brates. 

Vermiliopsis torquata, new species 

Figures 16, 17 

The body length is about 9 mm., with a width 
of 0.5 mm. The operculum has a heavy, jointed 
stem. In both specimens at my disposal the 
operculum had been badly preserved, but as indi- 
cated in the larger specimen its outline must 
onginally have been a pointed oval with a series 
of dark, pigmented rings on its outer half. In 
one specimen these rings can be seen, although 
the terminal half of the oval has collapsed into 
the basal. There are about twelve gills on a 
side, each branchiole having a relatively long 
naked portion at the tip. In the preserved ma- 
terial the gills are contracted into a compact mass 
about as long as the operculum. The collar is 
very prominent. Dorsally it has two large 
lol>es, one shown in lateral view in Fig. 16. 


These are almost rectangular in outline, and one 
of them covers over the base of the opercular 
stalk. The ventral margin of each lobe ex- 
tends nearly to the ventral body line, and on 
either side they extend postero-dorsally nearly 
to the end of the thorax. What appear to be 
the ventral collar lobes are transverse fleshy 
structures ventral to the mouth (shown at left 
in the figure) . 

There are seven thoracic somites. In the first 
(collar) somite there are about twelve slender 
setae, most of which were broken in my ma- 
terial but apparently all were long, slender and 
sharp-pointed. Those of other somites are simi- 
lar to these, but some have marginal roughnesses 
which may be minute teeth but which probably 
are artefacts. In the posterior thoracic somites 
are a few of these slender ones, but most are 
limbate toward the apices, the wing having mar- 
ginal spines, and the row of marginal spines is 
continued along the stalk beyond the end of the 
wing (Fig. 17). Those beyond the end of the 
wing are larger than those on its margin. These 
resemble the “soie de Apomatus” of Fauvel 
(1927, Fig. 24n) except that the marginal 
structures are fine spines instead of mere indenta- 
tions as figured by Fauvel. In the limited 
amount of material at my disposal I was unable 
to get any good preparations of abdominal setae, 
all that remained being broken stalks. The 
thoracic uncini are of the typical form, each 
with a marginal row of sharp teeth and larger 
teeth at the base. They are set in a single 
closely packed row. 

Only two specimens are in the collection, 
of which the smaller is much the better pre- 
served. I have marked them as cotypes 
because the structure of the operculum is 
better shown in the larger specimen, while 
other characters are best seen in the 
smaller. 

Collected in Hawaii by A. E. Terrill. 
The cotypes are numbered 3264 in the col- 
lections of The American Museum of 
Natural History, Department of Inverte- 
brates. 


LITERATURE 


F utel, Pierre 

1927. Faune de France, XVI, Polych&tes 
sed6ntaires, pp. 1-494, Figs. 1-152. 

McIntosh, W. C. 

18S5. Challenger Reports, No. 12, pp. i- 
xxxvi, 1-554, Pis. i-lv, ia-xxxixa, 1 
map. 

Potts, F. A. 

1914. Polychaeta from the N. E. Pacific. 


The Chaetopteridae. Proc. ZooL Soc. 
London, pp. 955-994, text figs. 1-13, 
Pis. i-vi. 

Treadwell, A. L. 

1 906. Polychaetous Annelids of the Hawaiian 
Islands. Bull. U. S. Fish Commission 
for 1903, XXIII, Pt. Ill, pp. 1145- 
1181, Figs. 1-81. 



AMERICAN MUSEUM NOVITATES 

Published by 

Number 1234 The American Museum of Natural History June 18, 1943 

New York City 


PHALANGIDA FROM SOUTH AMERICA 
By Clarence J. and Marie L. Goodnight 1 


Through the generosity of The American 
Museum of Natural History, the writers 
have been able to examine a considerable 
collection of phalangids from South Amer- 
ica. These animals were derived from 
several sources: a collection from Colom- 
bia made by Felipe Ovalle; a number of 
specimens from Peru, collected by H. Bass- 
ler and G. King; and several animals from 
Mt. Roraima. These last were collected 
by Dr. G. H. H. Tate during an expedition 
to the summit of Mt. Roraima in 1927. 
As could be inferred from the study of other 


groups collected on this interesting moun- 
tain, the phalangids proved to be unusual. 
Of especial interest were several members 
of the little-known subfamily Phareinae. 
Mt. Roraima is located at the junction of 
Brazil, British Guiana and Venezuela. 
Dr. Tate gives a complete account of the 
area in his article entitled “Notes on the 
Mount Roraima Region.” 2 

The holotypes and paratvpes of all new 
species are deposited in the collection of 
The American Museum of Natural 
History. 


SUBORDER LANIATORES THORELL 


PHALANGODIDAE Simon 

Phalangodinae Roewer 

Crosbyella roraima, new species 

Figures 1, 2, 3 and 4 

Female. — Total length of body, 2.9 mm. 
Cephalothorax, 2.1 mm. Width of body at 
widest portion, 1.0 mm. 



I 

II 

Trochanter 

0.2 mm. 

0.2 mn. . 

Femur 

0.6 

0.9 

Patella 

0.3 

0.5 

Tibia 

0 5 

0.8 

Metatarsus 

0.6 

0 9 

Tarsus 

0.5 

0.9 

Total 

2.7 min. 

4.2 mm. 


Ill 

IV 

Trochanter 

0 2 mm. 

0.3 mm. 

Femur 

0 7 

1.2 

Patella 

0.3 

0.4 

Tibia 

0.7 

0 5 

Metatarsus 

0.8 

1.2 

Tarsus 

0.7 

0.7 

Total 

3 4 mm. 

4.3 mm. 


Dorsum with five areas, the boundaries slightly 
curved but parallel to one another. Dorsum 
without median armature, but all dorsal areas 
thickly covered with tubercles. These tubercles 
more or less arranged in a transverse row across 
the fifth area and free tergites. First area with- 
out a median line. Eye tubercle (Fig. 3) dearly 
removed from the anterior margin of the 
cephalothorax. Eye tubercle in the form of a 
rounded tuberculate elevation. Venter and 
coxae armed with scattered hairs and tubercles. 
A transverse row of tubercles across each free 
stemite. Anal operculum, tuberculate. A lat- 
eral row of teeth on the posterior margin of the 
first coxae. Spiracles not visible. 

Legs: armed with numerous hairs. Femur, 
patella and tibia tuberculate, particularly the 
third and fourth legs. The prolateral margin of 
the femur of the fourth leg with a row of tuber- 
cles and with two distal spines as in Fig. 4. 
Tarsal segments: 4-C-5-6. Distitarsus of first 
tarsus with two segments; of second, three seg- 
ments. Metatarsi not divided into astragulus 
and calcaneus. 

Palpus: trochanter, 0.2 mm. long; femur, 
0.7; patella, 0.4; tibia, 0.5; and tarsus, 0.4. 
Total length, 2.2 mm. Palpus armed retro- 
laterally as in Fig. 2. In addition on the pro- 
lateral margin, there is a median apical spine on 
the femur and one on the patella. Tibia and 
tarsus armed as on retrolateral surface. 

= 1930, Geogr. Rev., XX, pp. 53-08, Figs. 1-10, 
PI. n. 


1 University of Illinois, Urban a, Illinois. 
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Chelicera: normal, with scattered hairs on 
the distal segment. 

Dorsum reddish brown with darker brown on 
the dorsal areas and lateral margins, with a 
median darker streak down the center. There 
are darker mottiings on the cephalothorax, par- 
ticularly on the eye tubercle and just anterior to 
it. Venter and coxae somewhat lighter. Ap- 
pendages reddish brown, with darker brown over- 
cast. There is a darker brown spot at the proxi- 
mal and distal portion of the femur, tibia and 
metatarsus of the fourth leg, giving a vague 
annulate appearance. Tarsi pale. 

Type Locality. — Female holotvpe from 
Rondon Camp, Mt. Roraima, 6900 feet, 
November, 1927 (G. H. H. Tate). 

Crosbyella roraima is related to C. 
tuberculata Goodnight and Goodnight, 
differing in general appearance and in the 
armature of the palpus. 

Pseudomitraceras curvatus Goodnight 
and Goodnight 
Figure 5 

Pseudomitraceras curxatus Goodnight and 
Goodnight, 1942, Amer. Mus. Novitates, No. 
1167, p. 2, Figs. 3, 4 and 5. 

The palpus of this animal, which is at 
present known only from Tukeit, British 
Guiana, is armed retrolaterally as in Fig. 5. 
Prolaterally, the femur is without a median 
apical spine; the patella has a median 
spine. 

Spinolatum medialis Goodnight and 
Goodnight 
Figure 6 

Spinolatum medialis Goodnight and Good- 
night, 1942, Amer. Mus. Novitates, No. 1167, 
p. 3, Figs. 7 and 8. 

The palpus of this species, recently de- 
scribed from Tukeit, British Guiana, is 
armed retrolaterally as in Fig. 6. Pro- 
laterally the femur has a median apical 
spine, and the patella has one median spine. 

COSMETEDAE Simon 
Cosmetinae Cambridge 

Acromares lateralis, new species 

Figure 7 

Female. — Total length of body, 5.1 mm. 
Cephalothorax, 1.5 mm. Width of body at 
widest portion, 4.1 mm. 


I II 


Trochanter 

0.4mm. 

0 5 inin. 

Femur 

1.7 

3 3 

Patella 

0.4 

0 9 

Tibia 

0 9 

2 7 

Metatarsus 

1 8 

3 6 

Tarsus 

1 4 

2 5 

Total 

6.6 mm. 

13 5 mm. 


Ill 

rv 

Trochanter 

0 5 mm. 

0 5 mm. 

Femur 

2.7 

3 4 

Patella 

0 9 

1 1 

Tibia 

1 8 

2 4 

Metatarsus 

2.4 

3 S 

Tarsus 

1 6 

1 6 

Total 

9 . 9 mm. 

12 8 mm. 


Dorsum finely granulate, a pair of sharp spines 
on the fourth area. Remaining areas without 
median armature. Free tergites with transverse 
rows of very small tubercles. Eye tubercle 
normal, smooth. Venter and coxae finely 
granulate, a transverse row of very small tuber- 
cles on each free stemite. Genital operculum 
with a few small tubercles. Lateral teeth pres- 
ent on the posterior margin of coxa III, only a 
few present on the anterior margin of coxa III. 

Legs: clothed with scattered hairs. A few 
small tuberculations present on the femur, pa- 
tella and tibia of the legs. Basal segments of 
the third and fourth legs only slightly heavier 
than those of the first and second. Tubercles of 
the fourth femur, patella and tibia larger and 
more or less arranged in rows. Tarsal segments: 
6-10-7-7. Distitarsi of both first and second 
tarsi with three segments. 

Palpus: trochanter, 0.4 mm. long; femur, 
1.0; patella, 0.5; tibia, 1.2; and tarsus, 0.7. 
Total length, 3.8 mm. Palpus characteristically 
flattened, teeth present on the ventral margin of 
the femur. 

Chelicera: normal, not enlarged. 

Dorsum reddish brown, with a few white 
markings as follows: a broken line at the pos- 
terior margin, in the median third, of areas I, II 
and III; a broken longitudinal line at the end of 
the transverse ones; a complete transverse line 
just posterior to the spine. Spines concolorous 
with the dorsum. Venter, coxae, chelicerae and 
palpi concolorous with the dorsum. Legs some- 
what lighter. 

Type Locality. — Female holotype from 
Colombia (Felipe Ovalle). 

Acromares lateralis is related to A . vit- 
tatum but differs in the color markings and 
in the spination of the fourth leg. 

Cynorta bassleri, new species 

Figure S 

Female. — Total length of body, 3.9 mm. 
Cephalothorax, 1.4 mm. Width of body at 
widest portion, 3.4 mm. 
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I II 


Trochanter 

0.4 mm. 

0 5 mm. 

Femur 

5.0 

12.4 

Patella 

O.S 

1.2 

Tibia 

2.5 

10.8 

Metatarsus 

4 6 

4.5 

Tarsus 

1.9 

4.9 

Total 

15 . 2 mm. 

34.3 mm. 


Ill 

TV 

Trochanter 

0 . 6 mm. 

0.7 mm. 

Femur 

8.3 

12.1 

Patella 

1 2 

1.4 

Tibia 

3.4 

5 6 

Metatarsus 

7.1 

— 

Tarsus 

2.6 

— 

Total 

23 . 2 mm. 

— 


Dorsum finely granulate, a pair of robust 
spines on the third area, a pair of low tubercles 
on the first area. Remaining areas and free 
tergites unbedecked. Eye tubercle low, only 
finely granulate. Body somewhat arched. 
Venter and coxae granulate, armed with scat- 
tered hairs. A few tubercles on the lateral por- 
tion of the fourth coxae. Fourth coxae unbe- 
decked on the dorsal apical portion . Third coxae 
with anterior and posterior rows of teeth. 

Legs: long and slender, third and fourth legs 
not enlarged over the first and second. Legs 
clothed only with a few scattered hairs. Tarsal 
segments: 6-1 6-8-?. Distitarsi of both first 
and second tarsi with three segments. 

Palpus: trochanter, 0.5 mm. long; femur, 
1.2; patella, 0.6; tibia, 1.3; and tarsus, 0.6. 
Total length, 4.2 mm. Palpus characteristically 
flattened. A row of teeth along the ventral 
margin of the femur. 

Chelicera: normal. 

Dorsum reddish brown, slightly darker 
brown at the margins. Covered with numerous 
white dots. The first area has a pair of larger 
white dots which enclose the tubercles. Pos- 
terior to the spines is another pair of slightly 
larger markings. The white dots are arranged 
more or less in a transverse row on the fifth area 
and free tergites. On the eye tubercle there is a 
large white spot over each eye. The spines of 
the third area are reddish brown. On the lateral 
margin of the cephalothorax in the region of the 
first trochanter, there is a slightly larger spot on 
either side. Venter and coxae dark reddish 
brown; the tubercles on the fourth coxae are 
white. On the anal operculum there is a pair of 
round white spots. Palpi and chelicerae reddish 
brown, legs somewhat lighter. 

Type Locality. — Female holotype from 
La Frontera, upper Rio Utoquinia, Peru, 
1928 (H. Bassler). 

This species is related to Cynorta albiad - 
spersa Roewer but differs in having spots 
on the anal operculum and in having two 


large spots on the eye tubercle. C. bassleri 
also lacks the posterior small spines which 
are present on the trochanters of C. 
albiadspersa. 

Cynorta maculorum, new species 

Figure 9 

Male. — Total length of body, 4.6 mm. 
Cephalothorax, 1.8 mm. Width of body at 
widest portion, 4.4 mm. 


I II 


Trochanter 

0 . 8 mm. 

1 . 0 mm. 

Femur 

4.8 

10.3 

Patella 

1.1 

1.7 

Tibia 

3.0 

7.7 

Metatarsus 

4.9 

11.4 

Tarsus 

2.7 

5.7 + 

Total 

17 3 mm. 

37.8+ mm. 


Ill 

IV 

Trochanter 

1 . 0 mm. 

1. 1 mm. 

Femur 

7.5 

9.9 

Patella 

1.8 

1 9 

Tibia 

4.0 

5.1 

Metatarsus 

S.O 

12 0 

Tarsus 

3.5 

4 0 

Total 

25 8 mm. 

34.0 mm. 


Dorsum granulate. Body rounded, truncate 
caudad as seen from above. A pair of low tuber- 
cles on the first area and a pair of large divergent 
spines on the third area. Remaining areas and 
free tergites without median armature. Eye 
tubercle low, normal. Venter and coxae granu- 
late, with numerous scattered hairs. A few 
lateral teeth present on the anterior and pos- 
terior margins of coxae III. 

Legs: long, clothed throughout with scat- 
tered hairs. Femur, patella and tibia tubercu- 
late. On the third and fourth legs, these tuber- 
culations assume the size of spinules and are 
more or less arranged in rows, there being two 
larger rows of the prolateral surface of the third 
and fourth femur and the fourth tibia. Tarsal 
segments: 6-16-1 — 12-10. Distitarsi of both 
first and second tarsi with three segments. 
Basitarsus of first tarsus slightly enlarged. 

Palpus: trochanter, 0.5 mm. long; femur, 
1.8; patella, 0.9; tibia, 1.8; and tarsus, 1.1. 
Total length, 6.1 mm. Palpus characteristically 
flattened. Teeth present on the ventral margin 
of the femur. 

Chelicera: roughly granulate, with a slight 
elevation of the proximal and distal segments. 

Dorsum reddish brown with white reticulate 
markings on the lateral margins of the cephalo- 
thorax and white curved lines at the lateral por- 
tions of the first, second and third areas, as in 
Fig. 9. Two transverse curved lines at the pos- 
terior margin of the fourth area and a white line, 
broken in the middle, at the posterior margin of 
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the fifth area. Tips of spines dark. Venter, 
coxae and appendages concolorous with the 
dorsum. 

Female. — Total length of body, 5.6 mm. 
Cephalothorax, 2.2 mm. Width of body at 
widest portion, 4.6 mm. 

Similar in appearance to male, but with smaller 
tuberculations on the third and fourth legs. 
Without the enlarged basitarsi of the first legs. 
Chelicerae reduced. 

Type Locality. — Male hoiotype and 
female paratvpe from Colombia (Felipe 
Ovalle). 

Cynorta maculorum is related to C. 
unciscripta Roewer but differs in the dorsal 
color pattern. 

Cynortula unapunctata, new species 

Figures 10 and 11 

Male. — Total length of body, 5.4 mm. 
Cephalothorax, 1.5 mm . Width of body at wid- 
est portion, 3.3 mm. 



I 

II 

Trochanter 

0.5 mm. 

0.6 mm. 

Femur 

3 5 

7.1 

Patella 

0.9 

1.2 

Tibia 

2 3 

5.8 

Metatarsus 

3.8 

7.2 

Tarsus 

2 2 

4.7 

Total 

13.2 mm. 

26 . 6 mm. 


Ill 

IV 

Trochanter 

0 . 7 mm. 

0.7 mm. 

Femur 

5.4 

5.9 

Patella 

1.2 

1.4 

Tibia 

2.S 

4.1 

Metatarsus 

5.1 

7.5 

Tarsus 

2.8 

3.2 

Total 

18.0 mm. 

22.8 mm. 


Dorsum much elongated, slender. Paired 
tubercles on the first and third areas, remaining 
areas and free tergites without median armature. 
Entire dorsum finely granulate. Eye tubercle 
normal. Venter and coxae slightly granulate. 
Lateral teeth present on the anterior margins of 
coxae I and II and on the posterior margins of 
III. A short spine at the dorsal distal portion of 
the fourth coxae. 

Legs: clothed with scattered hairs. Femur 
granulate, the fourth femur with an outer row of 
small spines, larger in the median portion. In- 
ner margin with a row of four or five widely 
scattered tuberculations. Tarsal segments: 6- 
15-S-9. Distitarsi of both first and second tarsi 
with three segments. 

Palpus: trochanter, 0.7 mm. long; femur, 
1.5; patella, 0.7; tibia, 1.6; and tarsus, 0.6. 
Total length, 5.1 mm. Palpus characteristically 
flattened with a ventral row of small teeth on the 


femur and tibia and a few small teeth on the 
dorsal portion of the femur. 

Chelieera: proximal segment slightly en- 
larged, granulate. 

Dorsum reddish brown with a conspicuous 
median white spot beginning at the posterior 
margin of the cephalothorax and extending 
through the second area. This white spot is 
bordered by an indefinite darker brown color; 
extending caudad from this spot are two curved 
lines of darker brown. Just laterad to each of 
the tubercles of the third area is a small light dot 
with a suggestion of an elevation. This dot is 
lacking on some specimens. Darker brown 
markings on the free tergites, lateral margin of 
the scute, and on the cephalothorax. Venter, 
coxae and appendages reddish brown, concolor- 
ous. Free sternites darker brown, concolorous 
with the free tergites. 

Female. — Total length of body, 5.0 mm. 
Cephalothorax, 1.5 mm. Width of body at 
widest portion, 3.1 mm . 

Similar to male, except lacking spines on the 
fourth femur. Chelicerae normal. 

Type Locality. — Male hoiotype and 
female paratypes from Rio Alto Maranon 
between Rios Cenipa and Nieva, Peru, 
September 10-24, 1924 (G. Klug). 

This form is related to Cynortula stellata 
Roewer and C. oblongata Roewer, differing 
in the form of the white marking on the 
dorsum. 

EucynorteUa duapunctata, new species 

Figure 12 

Female. — Total length of body, 3.9 mm. 
Cephalothorax, 1.4 mm. Width of body at 
wddest portion, 3.1 mm. 



I 

II 

Trochanter 

0.3 mm. 

0.4 mm. 

Femur 

2.3 

5.0 

Patella 

0.9 

1.0 

Tibia 

1.5 

3.3 

Metatarsus 

2.5 

4.6 

Tarsus 

1.7 

7.2 

Total 

9.2 mm. 

21.5 mm. 


Ill 

IV 

Trochanter 

0 . 4 mm. 

0.4 mm. 

Femur 

3.4 

4.4 

Patella 

1.1 

1.2 

Tibia 

1.9 

2.9 

Metatarsus 

3.2 

4.6 

Tarsus 

1.9 

2.1 

Total 

11.9 mm. 

15.6 mm. 


Dorsum finely granulate, without median 
paired spines or tubercles. Eye tubercle nor- 
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naal low. Tenter and coxae granulate, with 
only a few small soatteied hairs. 

Legs: clothed with a few scattered hairs. A 
few larger gi anulations on the femora. Taisal 
segments: 6-12-7-7. Distitarsi of both first 
and second taisi with three segments. 

Palpus: trochanter, 0.3 mm. long; femur, 
0.7: patella, 0.6; tibia, 1.0; and tarsus, 0.4. 
Total length, 3.0 mm. Palpus characteristically 
flattened, a row of small teeth on the ventral 
margin of the femur. 

Chelicera: normal. 

Doisum i eddish brown with a white V at the 
junction of the cephalothorax and the abdomen. 
The aims of the V extending to the region of the 
second trochanter. A bioken median white line 
in the first three areas. A transverse white line 
at the posterior margin of the third area. A 
white dot on either side at the junction between 
the second and third area halfway between the 
median lme and the lateral margin. Venter and 
coxae concolorous with the dorsum. Append- 
ages somewhat lighter. 

Type Locality. — Female holotype from 
Rio Niger [= Negro?], Brazil. 

This species is related to Eucynortdla 
sex punctata Roewer, differing by having the 
entire body of a lighter coloration and by 
having fewer white spots on the dorsum. 
It also differs from E. pauper Toledo-Piza 
in the color pattern. 

Paecilaema altaspmulatum, new species 

Figure 13 

Male. — Total length of body, 6.9 mm. 
Cephalothorax, 2.1 mm. Width of body at 
widest portion, 5.1 mm. 



I 

II 

Trochanter 

0.S mm. 

0 9 mm. 

Femur 

4.3 

9.5 

Patella 

1.2 

1 3 

Tibia 

2.7 

6 6 

Metatarsus 

3 5 

9 3 

Tarsus 

2 S 

5.3 

Total 

15 3 mm. 

32.9 mm. 


Ill 

TV 

Trochanter 

0 9 mm. 

1 4 mm. 

Femur 

6.5 

10 0 

Patella 

1 5 

2 0 

Tibia 

4.1 

5 6 

Metatarsus 

6 2 

10.2 

Tarsus 

2.7 

3 2 

Total 

21 . 9 mm. 

32.4 mm. 


Dorsum finely granulate, a median pair of 
tubercles on the first area, second area without 
median armature but with two very small 


tubercles on either side of the lateral portion. 
Third area with a pair of median spines. These 
spines aie situated on two large elevations 
which occupy most of the median portion of the 
third area. These elevations are tuberculate. 
Fourth aiea without median armature, but with 
four very small tubercles on either side. Fifth 
area and free tergites with a transverse row of 
tubercles. Eye tubercle low, thickly covered 
with small tubercles. Venter and coxae thickly 
covered with small tubeiculations and scattered 
hairs. Each free steinite with a transverse row 
of small tubercles. Anal operculum with scat- 
tered hairs and tubercles. Lateral teeth present 
on the posterior margin of coxae III. 

Legs: thickly clothed with haiis. Femora 
with tubercles more or le«s arranged in rows. 
These tubercles are larger on the distal portion 
of the third and fourth femora. Fourth legs 
straight ; basal segments of the third and fourth 
legs not enlarged over those of the first and 
second. Taisal segments: 7-20-9-11. Disti- 
tarsi of both first and second tarsi with three seg- 
ments. 

Palpus: trochanter, 0.S mm. long; femur, 
1.7; patella, 1.1; tibia, 1.6: and tarsus, 1.1. 
Total length, 6.3 mm. Palpus chaiacteristically 
flattened, with a row of teeth on the ventral 
margin of the femur. 

Chelicera: with scattered hairs and tubercu- 
lations on the proximal segment. 

Dorsum reddish brown with somewhat 
lighter pencilings margining the dorsal areas. 
Venter, coxae and appendages concolorous. 

Female. — Total length of body, 6.0 mm. 
Cephalothorax, 1.5 mm. Width of body at 
widest portion, 4.6 mm. 

Female similar to male but with smaller eleva- 
tions on the third area and more acute spines. 
Tubercles of legs also smaller. The female is 
lighter m color and does not show the light 
boundaries of the areas. 

Type Locality. — Male holotype and 
female paratvpes from Colombia (Felipe 
Ovalle). 

This species is related to Paecilaema 
a troluteum Roewer, but it differs in the 
dorsal tubereulations and the elevations of 
the third area. 

Paecilaema waratukum, new name 

Patcilaema reticulata Goodnight \nd Good- 
night, 1942, Amer. Mus. Novitates, No. 1167, 
p. 5, lig. 12. 

This species was described under the 
name P. reticulata , but this name had been 
previously used by Roewer for another 
species. The female holotype was taken 
at Waratuk, British Guiana, in 1911 by 
Dr. F. E. Lutz. 
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GONYLEPTIDAE Sunvdeall 
Cranainae Roetver 

Aguaytiella, new genes 

Dorsal scute with four distinct areas. First 
area with a median line. Third area with a 
median pair of spines. Second and third free 
tergites with median paired spines. Remaining 
dorsal areas and free tergites without median 
armature. Eye tubercle with a pair of spines. 
Femur of palpus with a dorsal apical spine and 
median apical tubercle. All tarsal segments 
numbering more than six. 

Genotype. — Aguaytiella maculata , new spe- 
cies. 

Aguaytiella is related to the genus 
Phareicranaus Roewer but lacks the tuber- 
cles of the first area. 

Aguaytiella maculata, new species 

Figures 14, 15 and 16 

Male. — Total length of body, 8.0 mm. 
Cephalothorax, 3.4 mm. Width of body at wid- 
est portion, 6.5 mm. 



I 

II 

Trochanter 

0.9 mm. 

1.0 mm. 

Femur 

5.3 

9.0 

Patella 

1.5 

1.9 

Tibia 

3.4 

7.6 

Metatarsus 

5.4 

9.5 

Tarsus 

2.4 

G.0 + 

Total 

18.9 mm. 

35.0+ mm. 


Ill 

IV 

Trochanter 

1.1 mm. 

1. 1 mm. 

Femur 

7.S 

10.6 

Patella 

1.9 

2 4 

Tibia 

4.9 

6 5 

Metatarsus 

S.4 

l.S 

Tarsus 

3.7 

4.5 

Total 

27. S mm. 

26.9 mm. 


Dorsum finely granulate, with four distinct 
areas. Spines of the third area slender and 
acute. Just posterior to these spines are a pair 
of tubercles. Spines of the second and third free 
tergites similar to those of the third area. 
There are some small hair-tipped tubercles on 
the lateral portion of the fourth area and the 
free tergites. On the third free tergite, these go 
completely across. Eye tubercle with a robust 
spine over each eye. Anterior margin of the 
cephalothorax with three small spines on the 
lateral margin. Two small spinules in front of 
the eye tubercle and a very small one between 
these spines and the lateral ones. Venter and 
coxae with scattered tubercles. A row of large 
tubercles on the ventral portion of the first and 
second coxae. There are a large spine and a 
number of hair-tipped tubercles on the distal por- 


tion of the fourth coxae. Lateral teeth present 
on the anterior and posterior margin of coxae 
III. A transverse row of hair-tipped tubercles 
across each free sternite and a number of irregu- 
larly placed tubercles on the anal operculum. 

Legs: clothed with scattered hairs. Larger 
tubercles on the femora of the legs and a small 
posterior pointing spine on trochanters I to III. 
Several larger tubercles on the fourth trochanter. 
Distal portion of the fourth femur with a large 
curved spine on the prolateral surface. Tarsal 
segments: 8 to 9-16H — 8 to 11-11. Distitarsi of 
both first and second tarsi with three segments. 

Palpus: trochanter, 0.9 mm. long; femur, 
4.5; patella, 2.3; tibia, 2.7; and tarsus, 2.4. 
Total length, 12.8 mm. Trochanter dorsaily 
and ventrally with a small spinule. Femur with 
a ventral row of five to six spines. Dorsaily 
armed with an acute dorsal apical spine. On the 
retrolateral surface there is a row of tubercles. 
Prolaterally armed only with the very small 
median apical tubercle at the distal end. Pa- 
tella armed only with an anterior median tuber- 
cle. Tibia armed ventrally on either side with 
two large and two small spines and a few small 
hair-tipped tubercles. Tarsus armed with two 
large and two small spines on either side 

Chelicera: much enlarged with the proximal 
and distal portions both swollen. Dorsal por- 
tion of the proximal segment with numerous 
small tubercles. Entire chelicera clothed with 
scattered hairs. 

Dorsum reddish brown, cephalothorax darker. 
A large white spot present on either side of the 
first and second areas, making four spots in all. 
The tubercles posterior to the spines of the third 
area are each enclosed in a yellow spot. The 
tubercles on the lateral portion of the free ter- 
gites, fourth area, posterior free sternites and the 
anal operculum are yellowish. There is varia- 
tion in the number of these smaller white tuber- 
culations, some specimens having more than 
others. In an occasional specimen, there may 
be a small white spot on the posterior portion of 
the cephalothorax, but this is usually lacking. 
Venter and appendages reddish brown, coneolor- 
ous. 

Female. — Total length of body, S.l mm. 
Cephalothorax, 3.4 mm. Width of body at 
widest portion, 6.5 mm. 

Similar to male in appearance but lacking the 
spine on the distal portion of the fourth femur, 
and with the chelicerae somewhat reduced in 
size. 

Type Locality. — Male holotype and 
male and female paratypes from Rio 
Aguaytia, Peru, September, 1923 (H. 
Bassler) . 

One male specimen (holotype) had the 
large paired spines of the third free tergite. 
Another male specimen and a female lack 
the spines entirely, there being no sugges- 
tion of them. 
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Cenipa, new genus 

Dorsum with four distinct areas, first area 
with a median line. First and third areas and 
second free tergite with median paired spines. 
Remaining areas and free tergites without me- 
dian armature. Eye tubercle with a pair of 
spines. Tarsal segments: G-remaining more 
thfui 6. Distitarsi of first and second tarsi 
with three segments. Femur of palpus without 
dorsal apical or median apical spines. 

Genotype. — Cenipa nubila, new species. 

Cenipa shows affinities to Deriacrus 
Roewer but differs in having paired spines 
on the first area and on the second free 
tergite. 

Cenipa nubila, new species 

Figures 17, IS and 19 

Male. — Total length of body, 3.6 mm. 
Cephalothorax, 1.2 mm. Width of body at wid- 
est portion, 2.6 mm. 



I 

II 

Trochanter 

0.3 mm. 

0.6 mm. 

Femur 

1.9 

5.1 

Patella 

0.6 

1.0 

Tibia 

1.1 

3.0 

Metatarsus 

1.9 

4.3 

Tarsus 

1.5 

3.S 

Total 

7.3 mm. 

17.8 mm. 


Ill 

IV 

Trochanter 

0.6 mm. 

0.6 mm. 

Femur 

3.4 

4.5 

Patella 

0.7 

0.9 

Tibia 

1.4 

2.2 

Metatarsus 

3.0 

4.8 

Tarsus 

1.7 

2.2 

Total 

10. S mm. 

15.2 mm. 

First area with 

a median 

line, a pair of 

moderately- large 

spines and 

four tubercles 


grouped about each spine. Second area without 
median armature, but with three tubercles on 
either side and one on the median line, slightly 
anterior to the other six. Third area with a 
median pair of large spines which are tuberculate 
at the base. A tubercle laterad to each spine 
and one posterior to it. Fourth area with three 
tubercles on either side. First free tergite with 
two tubercles on either side, widely spaced. 
c$econd free tergite with a median pair of large 
spines and a tubercle on either side at the 
lateral margin. Third free tergite with three 
small spines in the median portion, the median 
one being somewhat smaller than the other two. 
Eye tubercle with three tuberculations over 
each eye, the median tuberculation somewhat 
larger than the other two, so it may be considered 
a small spine. A small tubercle anterior to each 
eye. Somewhat posterior and laterad to the 
eye tubercle, there are several small tubercles. 


Anterior margin of the cephalothorax with a 
median projection and three spinules on either 
side at the lateral margin. A few small tubercles 
along the lateral margin of the cephalothorax. 
Venter and coxae with scattered tuberculations, 
a transverse row of larger tubercles across the 
first coxae. A transverse row of tubercles across 
each free stemite and several scattered tubercles 
on the anal operculum. A spine present at the 
distal portion of the fourth coxae. 

Legs: clothed with scattered hairs, tubercu- 
lations moz'e or less arranged in rows, present on 
all segments except the tarsi. These tubercula- 
tions are larger on the femora and of greatest 
size on the fourth leg. The distal portions of the 
femora have two spines. These spines are quite 
large on the fourth leg. There are two larger 
tubercles present at the distal portion of the 
fourth patella. Tarsal segments: 6-12-7-7. 
Distitarsi of both first and second tarsi with 
three segments. 

Palpus: trochanter, 0.3 mm. long; femur, 
1.2; patella, 0.6: tibia, 0.S; and tarsus, 0.7. 
Total length, 3.6 mm. Palpus armed retro- 
laterally as in Fig. 17. The lateral row of 
tubercles on the femur is much reduced. Pro- 
laterally the palpus is armed similarly to the 
retrolateral surface, except on the tibia whieh has 
a tubercle at the proximal portion, two at the 
distal portion and a very' small one in between. 

Chelicera: clothed with scattered hairs, 
slightly enlarged. 

Dorsum reddish brown, fourth area and free 
tergites darker. Darker mottlings on the 
cephalothorax and lateral margins of the scute. 
Venter, coxae and appendages, except palpi, 
concolorous. Palpi yellowish brown, lighter. 

Female. — Total length of body, 4.5 mm. 
Cephalothorax, 1.5 mm. Width of body at 
widest portion, 3.1 mm. 

Similar to male, except spines of the first area 
are reduced to tuberculations; those of the 
second free tergite are much reduced or lacking. 
Chelicerae reduced and legs less tuberculate. 

Type Locality. — Male holotype and 
male and female paratvpe from Rio Alto 
Mar anon, between Rios Cenipa and 
Nieva, Peru, September 10-24, 1924 (G. 
Klug). 


Holocranaus albimarginis. 

, new species 

Figures 20, 21 and 

22 

Female. — Total 

length of 

body’, 9.4 mm. 

Cephalothorax, 3.4 

mm. Width of body- at wid- 

est portion, 6.9 mm 




I 

II 

Trochanter 

0.9 mm. 

1.1 mm. 

Femur 

7.1 

15.2 

Patella 

1.4 

1.9 

Tibia 

4.1 

11.1 

Metatarsus 

6.S 

14.3 

Tarsus 

2 1 

6.4 


Total 22.4 mm. 50.0 mm. 
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III 

IV 

Trochanter 

1 . 4 mm. 

1.4 mm. 

Femur 

11.2 

15 2 

Patella 

2 2 

2.6 

Tibia 

6 4 

9.2 

Metatarsus 

11.7 

12.6 

Tarsus 

3.7 

5 4 

Total 

36.6 mm. 

46.4 mm. 


Dorsum with four distinct areas. First area 
with a median line and with a median pair of 
very small spines. On either side is a small 
tubercle laterad to the median spine. Second 
area without median armature but with four 
amn.11 tubercles on either side. Third area with 
a pair of large acute spines, and on either side a 
small tubercle lateral and posterior to the spines. 
Fourth area with a median pair of small tuber- 
cles; three other tubercles on either side, laterad 
to the median one. First free tergite with a 
median pair of small tubercles and two laterad 
on either side. Second and third free tergites 
with a median pair of large spines and two small 
tubercles on either one at the lateral margins. 
Eye tubercle with a pair of large divergent 
spines, a small tubercle posterior to each spine on 
the eye tubercle. Anterior margin of the 
cephalothorax with a pair of small spines in the 
median portion and a small spine at each lateral 
portion. Venter and coxae irregularly armed 
with scattered hair-tipped tubercles. These 
hair-tipped tubercles are arranged in transverse 
rows across each free stemite. There are a few- 
very small scattered tubercles on the anal oper- 
culum. These hair-tipped tubercles are ar- 
ranged in a more or less transverse row across 
coxae X to III and are almost spinose in character 
across the firet coxa, there being five or six larger 
ones in a row. Fourth coxa dorsally with a 
large posterior spine. 

Legs: trochanters aimed with scattered 
tubercles and small spines. A larger spine on 
the dorsal surface of the fourth trochanter. 
Legs long, with scattered hairs. Femora of legs 
with many small tubercles, more or less arranged 
in rows. These tubercles are somewhat larger 
on the fourth femur. Fourth femur straight. 
Tarsal segments: S-15-9-11. Distitarsi of 
both first and second tarsi with three segments. 
Third and fourth tarsal claws simple, tarsi with- 
out scopulae. 

Palpus: trochanter, 1.4 mm. long; femur, 
5.4; patella, 3.2; tibia, 2.9; and tarsus, 2.0. 
Total length, 14.9 mm. Palpus armed on 
retrolateral surface as in pig. 21 . In addition on 
the prolateral margin of the femur is a large hair- 
tipped spine. This spine, -while at the apical 
third of the femur, does not appear to be in a 
median apical position. Patella unarmed on the 
prolateral surface; tibia with two large and two 
small spines; tarsus with two large and four 
small spines. 

Chelicera: robust, four or five small spinules 
on the proximal segment. Scattered hairs also 
present. 


Dorsum reddish brown, spines somewhat 
lighter. Some darker mottlings on the cephalo- 
thorax and lateral portions of the abdomen. 
An irregular white marking on the lateral margin 
of the dorsum extending from the region of the 
second trochanter to the middle of the third area. 
Venter and coxae concolorous, tubercles of the 
free sternites lighter, yellowish. Appendages 
reddish brow-n, concolorous with the dorsum. 

Type Locality— Female holotype from 
Rio Alto Maranon between Rios Cenipa 
and Xieva, Peru, September 1, 1924 (G 
King). 

This species differs from other species of 
the genus Holocranaus in the armature of 
the femur of the palpus, and in the color 
markings of the dorsum. 

Phareicranaus albigyratus Roewer 

Phareicranaus albigyratus Roewer, 1932, 
Arch. Naturg. (N.F.), I, p. 303, Fig. 19. 

Record.— Contayo Hills, Upper Rio 
Tapiche, Peru, November 20, 1926 (H. 
Bassler). 

Santinezia albimedialis, new species 

Figures 23, 24 and 25 

Female. — Total length of body, 7.9 mm. 
Cephalothorax, 2.9 mm. Width of body at wid- 


est portion, 5.9 mm. 

I 

II 

Trochanter 

0.8 mm. 

1.0 

Femur 

5.2 

12.0 

Patella 

1.2 

1 6 

Tibia 

2.9 

S.l 

Metatarsus 

5.4 

10 3 

Tarsus 

3.3 

— 

Total 

IS. 8 mm. 

— 


Ill 

IV 

Trochanter 

1.3 mm. 

1.4 mm 

Femur 

9.1 

10. S 

Patella 

1.8 

2.5 

Tibia 

4.9 

6.6 

Metatarsus 

8.3 

12.6 

Tarsus 

3.4 

3.7 

Total 

28. 8 mm. 

37.6 mm. 


Dorsal scute with four distinct areas. First 
area with a median line and with median paired 
tubercles; on either side, two additional tuber- 
cles, one laterad and one mesiad. Second area 
without median armature, but with two or three 
sm all tubercles on either side. Third area with 
large paired median spines. Fourth area with- 
out median armature, but with small tubercles 
arranged in a transverse row, these tubercles 
arranged -with two in the median portion and 
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six or seven closely grouped on either side in the 
lateral portion. First free tergite without me- 
dian armature, but with several small tubercles 
arranged in a transverse row*, these tubercles ar- 
ranged with two in the median portion and six or 
seven closely grouped on either side in the lateral 
portion. Second and third free tergite with a 
median pair of acute spines and with two small 
tubercles between the spines and two on either 
side. Eye tubercle with a blunt spine over each 
eye and numerous small tuberculations at the 
posterior half. Anterior margin of the cephalo- 
thorax with three spinules at the lateral portion 
and a pair of small spinules in the median por- 
tion. Venter and coxae granulate, with scat- 
tered hairs, a transverse row of hair-tipped 
tubercles across each free stemite. On the ven- 
tral portion of the fourth coxa, just anterior to 
the spiracle, is a conspicuous large blunt tubercle 
pointing downward. A transverse row of large 
hair-tipped tubercles across the ventral portion 
of the first coxa. On the dorsal surface of the 
fourth coxa there is a distal spme. 

Legs: trochanters with numerous tubercula- 
tions and scattered hairs; on the fourth trochan- 
ter, these tuberculations reached spinous propor- 
tions, particularly on the distal portion. Legs 
clothed throughout with hairs. The tubercula- 
tions which are on the femora are larger on the 
fourth femora. In addition on the prolateral 
margin of the fourth femur, at the distal portion, 
is a large curved spine. On the retrolateral 
margin are several spinose tubercles at the proxi- 
mal portion and a small spine at the distal. 
Fourtn femora straight. Tarsal segments: 7- 
?-S-10. Distitarsus of the first tarsus with 
three segments. Third and fourth claws simple, 
tarsi without scopulae. 

Palpus: trochanter, 1.2 mm. long; femur, 
3.6; patella, 1.3; tibia, 2.5; and tarsus, 2.1. 
Total length, 10.7 mm. Palpus armed retro- 
lateraily as in Fig. 24. Prolaterally the femur 
and patella are unarmed except for small 
tuberculations. The femur with large dorsal 
apical spine. The tibia with an additional large 
spine at the proximal portion, otherwise armed 
as on the retrolateral surface. Tarsus armed on 
prolateral surface as on the retrolateral surface. 
Tarsal claw long and curved. 

Chelicera: with a few’ scattered hairs and a 
few tuberculations. A row’ of larger tubercula- 
tions at the proximal portion of the first seg- 
ment. Distal segment slightly elevated. 

Dorsum reddish brown with daiker brown 
mottlings on the anterior portion of the eephalo- 
thorax, the dorsal areas and free tergites. The 
spines of the eye tubercle and the area from the 
eye tubercle to the posterior margin of the 
cephalothorax w’hite. The median portion of 
the first area on either side with a large white 
spot. Second and third area with two parallel 
white lines in the median portion. Fourth area 
with a white spot on the median portion. The 
tubercles in the median portion of the fourth area 
and first free tergites white, the spines of the 
second and third free tergites light with their 


bases white. This median white marking gives 
the appearance of an irregular white line broken 
into two halves at the anterior portion. In 
addition, there is a w’hite spot on either side at 
the lateral portion of the second area. Spines 
of the thiid area reddish brown. Venter and 
coxae reddish brown, with darker brown mot- 
tlings. Chelicerae, palpi and legs concolorous 
with the venter. 

Type Locality. — Female holotvpe ami 
female paratvpes from Peru (H. Bassler). 

Santinezia albimedialis shows closest 
affinities to S. albilineata Roewer. S. 
albimedialis has a greater number of tuber- 
culations and an entirely different dorsal 
color pattern. 

While males were lacking, these large 
tuberculations on the fourth coxae wuul 1 
be undoubtedly spinose in the male; hence 
this species has been included in the genu.^ 
Santinezia. 

Santinezia spinulata, new species 

Figures 26, 27 and 28 

Male. — Total length of body, 13.0 mm. 
Cephalothorax, 6.0 mm. Width of body at wid- 
est portion, 11.2 mm. 



I 

II 

Trochanter 

3 0 mm. 

2.2 mm. 

Femur 

1U 0 

24 1 

Patella 

4 0 

4 1 

Tibia 

6 0 

IS 0 

Metatarsus 

12 0 

24 0 

Tarsus 

5 1 

12 0 

Total 

40 . 1 mm. 

S4 4 mm. 


Ill 

IV 

Trochanter 

2 5 mm. 

4 0 mm. 

Femur 

IS 0 

31 0 

Patella 

4 6 

5 9 

Tibia 

9 3 

12 0 

Metatarsus 

IS 0 

27 0 

Tarsus 

7 0 

S 0 

Total 

50 4 mm. 

S7 9 mm. 


Dorsum with four distinct areas, granulate. 
Fiist area with a median line and a pair of me- 
dian tubercles. Third area with a pair of large, 
acute, divergent spines. Second and thiid free 
tergites with median paired spines. Second and 
fourth areas and first free tergite without median 
armature. A transverse row of tubercles across 
the posterior margin of the fourth area and the 
free tergites, giving a lobate appearance to the 
margins. In the first free tergite, this row’ of 
tubercles is not complete. Eye tubercle large, 
eyes widely separated with a robust spine over 
each eye. The anterior margin of the cephalo- 
thorax prolonged in the median portion into a 
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large recurved spine. On either side of this pro- 
jection is an acute spine pointing antenoily and 
dorsally. At the anteiior lateral margin, there 
are three smaller spines. Venter and coxae 
gianulatc. Fiee sternites with transverse rows 
of tubeicles and a few small tubercles on the anal 
operculum. A transverse row of spinules across 
coxae I to III, those of the first being quite large 
while those of the third are reduced to tubei cles. 
A lateial iow of teeth on the posterior margin of 
the third coxae. Fourth coxae with a few scat- 
tered tubercles and several larger ones on the 
lateial margin; on the ventral surface at the 
posteiior margin is a large spine, while at the 
dorsal posteiior margin is a large spine projecting 
over the trochanter. Fourth coxae not widened 
laterally beyond the lateral margin of the dorsal 
scute. 

Legs: robust. Trochanters armed with scat- 
tered spines and tubercles. First to third femora 
with scattered spines which are more or less ar- 
ranged in rows. The spines of the first, second 
and third femora enlarged at the proximal por- 
tion. The third femur, in addition to the larger 
spines at the proximal portion, with more large 
spines at the distal portion. Fourth femur 
armed with larger spines and numerous spinules. 
The larger spines are arranged in a row in the 
proximal third, on the retrolateral margin, and at 
the distal third on the prolateral margin; at the 
distal end of the prolateral margin is a curved 
spine; fourth tibia with two rows of spines, there 
being several larger ones on the retrolateral mar- 
gin in the proximal portion. Remainder of legs 
armed with scattered tubercles and numerous 
small hairs. Fourth femur straight. Tarsal 
segments: 9-18-9-10. Distitarsi of both first 
and second tarsi with three segments. Third 
and fourth tarsal claws simple, tarsi without 
scopulae. 

Palpus: trochanter, 2.0 mm. long; femur, 
6.4; patella,. 3.9; tibia, 5.0; and taisus, 4.2. 
Total length. 21.5 mm. Palpus armed on retro- 
lateral surface as in Fig. 26. On the prolateral 
margin of the femur are visible the tour large 
spines of the dorsal margin and the large dorsal 
apical spine. The tibia and tarsus with the pro- 
lateral margin armed the same as the retrolateral 
margin. Patella unarmed except for a few 
tuberculations at the dorsal surface. 

Cheiicera: somewhat enlarged, clothed 'with 
scattered hairs. 

Dorsum reddish brown, darker brown at the 
posterior margin of the cephalothorax and with 
darker markings scattered about the scute. 
Free tergites lighter. Venter and legs concolor- 
ous with the dorsum. Palpus and cheiicera 
reddish brown, somewhat lighter. In some 
specimens the dorsum and legs are very dark. 

Female. — Total length of body, 15.0 mm. 
Cephalothorax, 5.5 mm. Width of body at wid- 
est portion, 11.5 mm. 

Similar in appearance to male, but with fewer 
spines on the femora, and the chelicerae are 
slightly smaller. 

Type Locality. — Male holotype and 


male and female paratypes from Colombia 
(Felipe Ovalle). 

Santinezia spinulata is related to S. 
gigantea Roewer but differs in the spination 
of the fourth leg and the cephalothorax. 
It differs from S. magna Goodnight and 
Goodnight (Fig. 29) in lacking white mark- 
ings and in the spination of the fourth leg. 

Pachylinae Roewer 

Ampycus tellifer (Butler) 

Gonyleptes tellifer Butler, 1873, Ann. Mag. 
Nat. Hist., (4) XI, p. 116, T. 3, Figs. 3, 4. 

Ampycus tellifer Simon, 1879, Ann. Soc. Ent. 
Belgique, XXII, p. 241. — Roewer, 1913, Arch. 
Naturg., LXXIXA, Fasc. 4, p. 49, Fig. IS. — 
Roewer, 1923, Die Weberknechte der Eide, p. 
411, Fig. 506. — Mello-Leitao, 1932, Rev. 
Mus. Paulista, XVII, p. 208. 

Record. — Rio Alto Marafion, between 
Rios Cenipa and Nieva, Peru, September 
10-24, 1924 (G. Klug). 

Phareinae Roewer 

COLOMPHAREUS, NEW GENUS 

Dorsum with five distinct areas. First area 
with a median pair of tubercles. Third area 
with a median pair of spines. Remaining areas 
and free tergites without median armature. No 
common eye tubercle present. Cephalothorax 
with a median elevation. Tarsal segments: 6- 
?-6-more than 6. Distitarsus of first tarsus 
with three segments. Secondary sexual charac- 
teristics of the male in the enlarged chelicerae 
and in the spination of the fourth leg. 

Genotype. — Colomphareus rugosus, new spe- 
cies. 

Colomphareus shows closest affinities to 
Pkareus Simon, differs in the number of 
tarsal segments in the third tarsus. 

Colomphareus rugosus, new species 

Figures 32, 33, 34 and 35 

Male. — Total length of body, 7.6 mm. 
Cephalothorax, 2.7 mm. Width of body at wid- 
est portion, 5.1 mm. 

I II 


Trochanter 

1.2 mm. 

1.2 

Femur 

5 S 

11 4 

Patella 

1 7 

2 2 

Tibia 

3 8 

8 1 

Metatarsus 

5.9 

5 3 

Tarsus 

2 7 

— 


Total 21 . 1 mm. 
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III 

rv 

Trochanter 

1.4 mm. 

2.2 mm. 

Femur 

S.6 

9.7 

Patella 

2.3 

2.9 

Tibia 

5.7 

0 4 

Metatarsus 

11.1 

10.1 

Tarsus 

4 3 

4.7 


Total 33.4 mm. 42.0 mm. 

Dorsum more or less rectangular in shape, first 
area with a median line. A median pair of 
tubercles on the first area, and three small 
tuhercles on either side, laterad to the median 
tubercles. Second area without median arma- 
ture but with three small tubercles on either side. 
Third area with a pair of spines which are some- 
what enlarged at the base. These enlarged 
bases are quite tuberculate. The spines extend 
vertically. On either side of these spines is a 
pair of small tubercles. Fourth area without 
median armature but with three or four small 
tubercles on either side. Fifth area similarly 
aimed. Free tergites without median arma- 
ture but with transverse rows of tubercles which 
are somewhat larger at the lateral margin. 
Cephalothorax without a common eye tubercle 
but with each eye on a somewhat larger tubercle 
which is roughly tuberculate. Cephalothorax 
without a median spine but with a median eleva- 
tion which is removed from the anterior margin 
about one-third of the length of the entire 
cephalothorax. Venter and coxae roughly 
granulate, a transverse row of tubercles on each 
free stemite and across the first coxae. Anal 
operculum granulate, without armature. Ven- 
ter and coxae with scattered hairs. Fourth 
coxae with a distal dorsal spine. 

Legs: clothed throughout with scattered 
haii*s. Trochanters tuberculate, a prolateral 
and a retrolateral spine on the distal portion of 
the fourth trochanter. Femora with tubercula- 
tions more or less arranged in rows, a series of 
spines on the prolateral margin of the distal por- 
tion of the third femur. One spine at the distal 
portion of the third patella. Fourth femur with 
a row of spines on the retrolateral margin and 
two longer spines at the distal portion. Fourth 
patella with three huge spines at the distal por- 
tion, two dorsal and one ventral. One of the 
three spines is smaller than the other two. Two 
large spines at the distal portion of the fourth 
tibia. Tarsal segments: 6-?-6-7. Distitarsus 
of first tarsus with three segments. Third and 
fourth tarsi with many hairs but not with 
scopulae. Third and fourth tarsal claws simple. 
Basitarsus of first leg enlarged. 

Palpus: trochanter, 1.4 mm. long; femur, 
6.4; patella, 2.6; tibia, 3.7; and tarsus, 2.8. 
Total length, 16.9 mm. Palpus armed retro- 
laterally as in Fig. 33. Prolateraily armed simi- 
larly, except for the tibia which has only five 
spines, lacking the two smaller distal ones of the 
retrolateral margin. Femur and patella without 
spines. 

Chelicera: enormous, distal segment greatly 


elevated over the dorsum. Clothed throughout 
with hairs. 

Dorsum dark reddish brown, venter and coxae 
concolorous. Appendages somewhat lighter 

Female. — Total length of body, 9.0 mm. 
Cephalothorax. 2.5 mm. Width of body at wid- 
est portion, 5.9 mm. 

Similar to male but with chelicerae norma! 
and spines of the fourth leg reduced to tubercular 
tions. 

Type Locality. — Male liolo type and 
male and female paratypes from Colombia 
(Felipe Ovalle). 

Paraphareus, new gents 

Eye tubercle lacking, cephalothorax without 
median spine or elevation. Dorsal scute with 
five areas. First area with a median line. First 
to fifth areas and free tergites unbedecked. 
Anal operculum unbedecked. Palpus charac- 
teristically long, femur without median or dorsal 
apical spine. All tarsal segments but the third 
numbering more than six; third tarsus with six 
segments. Third and fourth tarsal claws simple, 
without scopulae. 

Genotype. — Paraphareus tatei, new species. 

This genus is related to Xanophareus 
Roewer but differs in the number of tarsal 
segments. 

Paraphareus tatei, new species 

Figures 36 and 37 

Female. — Total length of body, 4.0 mm. 
Cephalothorax, 1.4 mm. Width cf body at 
widest portion, 2.4 mm . 



I 

II 

Trochanter 

0.5 mm. 

0.5 mm. 

Femur 

2.2 

3.1 

Patella 

0.7 

0.6 

Tibia 

1.6 

2.3 

Metatarsus 

2.7 

2.S 

Tarsus 

1.3 

3 5 


Total 

9.0 mm. 

12. S mm. 


Ill 

IV 

Trochanter 

0 5 mm. 

0.5 mm. 

Femur 

2.3 

3.2 

Patella 

0.5 

0 S 

Tibia 

1.4 

2.2 

Metatarsus 

2.1 

2.9 

Tarsus 

1.9 

2 2 

Total 

8.7 mm. 

11. S mm. 


Dorsum finely granulate, scute with five dis- 
tinct areas, first area with a median line. A row 
of three very small tubercles on either side of the 
fourth area, and three very small tubercles in the 
median portion of the fifth area. A transverse 
row of hair-tipped tubercles across the free 
tergites and a few on the anal operculum. 
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Cephalothorax unarmed. Eyes widely sepa- 
rated, each located on a small elevation. Cepha- 
lothorax without an elevation on the anterior 
margin. Entire cephalothorax somewhat 
rounded dorsally. Anterior margin of the 
cephalothorax with three small projections in the 
median portion, one between the two chelicerae 
and one on either side. Venter and coxae finely 
granulate, a transverse row of very small hair- 
tipped tubercles across each free stemite. Coxae 
with a few scattered tubercles which are particu- 
larly large on the ventral poition of the first 
coxae. 

Legs: long with scattered hairs, a few small 
tuberculations on the femora. Fourth femora 
slightly curved. Tarsal segments: 7-19-6-7. 
Distitarsi of both fiist and second tarsi with 
three segments. 

Palpus: trochanter, 0.5 mm. long; femur, 
3.1; patella, 1.4; tibia, 1.6; and tarsus, 1.3. 
Total length, 7.9 mm. Coxae large and wedge- 
shaped, with one large hair-tipped tubercle 
ventrally, and dorsally with a few small scattered 
tubercles. Trochanter granulate, -with one small 
tubercle dorsally and one ventrally. Femur 
long and slender, unarmed except for two small 
tubercles ventrally at the proximal portion. 
Patella unarmed. Tibia unarmed dorsally, 
ventrally armed on either side -with five long 
spine-bearing tubercles, the proximal pair being 
the longest. Tarsus unarmed dorsally, but 
ventrally with five spine-bearing tubercles on 
either side. 

Chelicera: with scattered hairs, second seg- 
ment slightly elevated dorsally. 

Entire animal reddish brown, with darker 
brown mottlings across the dorsal areas, free 
tergites and lateral portions of the scute. Legs 
and palpi somewhat lighter. 

Type Locality. — Female holotype from 
Rondon Camp, Mt. Roraima, 6900 feet, 
November, 1927 (G. H. H.Tate). 

Planophareus, new genxjs 

Dorsum with five distinct areas, first area with 
a median line. Dorsal areas and free tergites 
without median armature. Cephalothorax lack- 
ing an eye tubercle but with a distinct elevation 
on the median anterior margin. Cephalothorax 
without a median spine. Tarsal segments: 6- 
more than 6-6-more than 6. Distitarsi of both 
first and second tarsi with three segments. 
Third and fourth tarsi with simple double claws, 
without scopulae. 

Genotype. — Planophareus pallidus , new spe- 
cies. 

This genus is related to Xanophareus 
Roewer, differing in the number of tarsal 
segments. 

Planophareus pallidus, new species 

Figures 30 and 31 

Female. — Total length of body, 1.8 mm. 


Cephalothorax, 0.8 mm. Width of body at wid- 
est portion, 1.3 mm. 



I 

II 

Trochanter 

0 2 mm. 

0 2 mm 

Femur 

0 9 

0 9 

Patella 

0 4 

0 4 

Tibia 

0 6 

0 8 

Metatarsus 

0 8 

1 0 

Tarsus 

0 6 

1 1 

Total 

3 5 mm. 

4 4 mm. 


Ill 

IV 

Trochanter 

0 3 mm. 

0 3 mm. 

Femur 

0 9 

1.0 

Patella 

0 4 

0.4 

Tibia 

0.6 

O.S 

Metatarsus 

0 8 

1.1 

Tarsus 

0 6 

0.8 

Total 

3.6 mm. 

4 4 mm. 

Dorsum finely granulate, dorsal scutes without 

any tuberculations. 

Free tergites with a trans- 


verse row of very minute hair-tipped tubercles. 
Cephalothorax with the median anterior eleva- 
tion large and distinct. No common eye tubercle. 
Venter and coxae finely granulate, a few veiy 
small tuberculations on the anal operculum and 
free stemites. A transverse row of larger tuber- 
culations on the first coxae and a large forward 
projecting tubercle on the anterior distal por- 
tion of the first coxae. 

Legs: clothed throughout with scattered 
hairs, no tuberculations. Fourth femur curved. 
Tarsal segments: 6-8 to 9-6-7. Distitarsi of 
both first and second tarsi with three segments. 

Palpus: trochanter, 0.3 mm. long; femur, 
1.1; patella, 0.6; tibia, 0.6; and tarsus, 0.5. 
Total length, 3.1 mm. Coxa with a ventral 
spine. Palpus armed retrolaterally as in Fig. 30. 
Prolaterally armed similar to retrolateral surface. 
Femur and patella without spines, only tuber- 
cles. 

Chelicera: normal, with scattered hairs, sec- 
ond segment slightly elevated dorsally. 

Dorsum light reddish brown, venter and coxae 
concolorous. Appendages lighter, yellowish. 

Type Locality. — Female holotype and 
female paratype from Rondon Camp, Mt. 
Roraima, 6900 feet, November, 1927 (G. H. 
H.Tate). 

Stbnophareus, new genus 

Dorsum with five distinct areas, third area 
with a pair of spines. First and second areas 
with median paired tubercles. Fourth and 
fifth areas unbedecked. Cephalothorax without 
a median spine between the eyes. Eye tubercle 
lacking. Tarsal segments: 6-more than 6-6- 
more than 6. Distitarsi of both first and second 
tarsi with three segments. 

Genotype. — Stenophareus roraimus t new spe- 
cies. 
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This genus is related to Phareus Simon 
and Stenostygnoides Roewer but differs in 
the number of tarsal segments, 

Stenophareus roraimus, new species 

Figures 38 and 39 

Male. — T otal length of body, 3.1 mm. 
Cephalothorax, 1,2 mm. Width of body at wid- 
est portion, 2.1 mm. 



I 

II 

Trochanter 

0.3 mm. 

0.4 mm. 

Femur 

1.3 

2.2 

Patella 

0.4 

0.7 

Tibia 

1.0 

1.6 

Metatarsus 

1.3 

1.5 

Tarsus 

0.9 

2.1 

Total 

5.2 mm. 

8 . 5 mm. 


Ill 

IV 

Trochanter 

0.4 mm. 

0 5 mm. 

Femur 

1.7 

2.4 

Patella 

0.6 

0.7 

Tibia 

1.3 

1.7 

Metatarsus 

1.5 

2 3 

Tarsus 

1.3 

1.3 

Total 

6 8 mm. 

8 9 mm. 

Dorsal scute with five areas, first area with a 

median line, third 

area with a pair of divergent 


sharp spines. First and second areas with small 
paired tubercles. The second area with an 
additional pair of tubercles, laterad to median 
tubercles. Fourth area, fifth area and free ter- 
Kites with a few scattered hairs, only slightly 
granular, not tuberculate. Cephalothorax with- 
out a common eye tubercle, spine or elevation. 
Anterior margin of the cephalothorax with a 
slight median projection and another projection 
on either side of the median line. Venter and 
coxae with fine granulations and with a few 
scattered hairs. Fourth coxa with a sharp apical 
dorsal spine and a few smaller spinules along the 
lateral enlargement. 

Legs: clothed with scattered hairs. Fourth 
trochanter with a long dorsal apical spine and a 
shorter median apical. Fourth femur with a 
median lateral row of four large and one small 
spines, and with two dorsal apical spines; on the 
outer distal portion, there is a row of three 
spines These two rows of spines point ven- 
trally. There is some variation in the size and 
appearance of these spines. The dorsal portion 
of the fourth patella has one large spine and 
several smaller spinules. At the distal portion 
of the femora of all the legs, there are two small 
dorsal spines. Tarsal segments: 6-16-6-7. 
Distitarsi of both first and second tarsi with three 
segments. Double claws of third and fourth 
legs simple, no scopula present. 

Palpus: trochanter, 0.4 mm. long; femur, 
1.3; patella, 0.6; tibia, 0.9; and tarsus, 0.8. 
Total length, 4.0 mm. Trochanter with a dorsal 


spine. Femur slender, unbedecked except for a 
few granulations above. Patella unbedecked. 
Tibia and tarsus rounded, smooth dorsally. 
Tibia ventrally with six spine-bearing tubercles 
on the retrolateral margin, four or five on the 
prolateral margin. Tarsi with two long spme- 
bearing tubercles and five or six smaller ones on 
either side, 

Chelicera: normal, armed with scattered 
hairs, second segment with a slight elevation. 

Dorsum reddish brown with slightly darker 
markings on the free tergites and the margins of 
the abdominal scutes. There is an alternating 
series of darker and lighter spots foiming a 
median band on the cephalothorax. There are 
lighter brown marks outlining the dorsal areas 
and present on the anterior portion of the 
cephalothorax. Spines of the third area light 
brown. Venter and coxae mottled darker and 
lighter reddish brown. Free stemites and anal 
operculum darker. Appendages lighter, with 
darker mottlings at their distal portions. 

Female. — Total length of body, 3.1 mm. 
Cephalothorax, 1.1 mm. Width of body at wid- 
est portion, 2.1 mm. 

Similar to male, but dorsal tubercles much re- 
duced. 

Type Locality. — Male liolotype and 
female paratype from the summit of Mt. 
Roraima, 8600 feet, November, 1927 (G. H. 
H. Tate). 

Heterostygninae Roewer 

Pseudostygnoplus longipalpus 
(Goodnight and Goodnight) 

Pseudostygnoplus longipalpus Goodnight and 
Goodnight, 1942. Amer. Mus. Novitates, No. 
1167, p. 10, Fig. 22. 

Record. — Caparo, Trinidad, March 15, 
1910 (P. B. Whelpiey). 

Stygninae Simon 

PASAJAITELUJS, SETT GENT'S 

Dorsal scute with four areas. First, second 
and fourth areas and first free tergite with me- 
dian paired tubercles. Third area and second 
and third free tergites with median paired spines. 
Anal operculum with paired tubercles. Eye 
tubercle lacking, cephalothorax with a median 
spine. Palpi elongate. Third and fourth claws 
simple. Tarsal segments: 6-more than 6-6- 
more than 6. Distitarsi of both first and second 
tarsi with three segments. 

Genotype. — ParajaneUus klugi , new species. 

This genus is related to Lojanellu 9 
Roewer, differing in having tubercles on the 
second area. 
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Parajanellus fclugi, new species 

Figuies 40 and 41 

Male. — Total length of body, 4.5 mm. Ce- 
phalothorax, 1.7 mm. Width of body at widest 
portion, 3.2 mm. 



I 

11 

Trochanter 

0 6 mm, 

0.8 mm, 

Femur 

3 0 

6.5 

Patella 

0 8 

1 3 

Tibia 

1 8 

4 6 

Metatarsus 

3 4 

5.7 

Tarsus 

1.9 

3 8 

Total 

11.5 mm. 

22.7 mm. 


Ill 

IV 

Trochanter 

0.8 mm. 

0.7mm. 

Femur 

4.9 

6.8 

Patella 

1.4 

1 5 

Tibia 

2.7 

3.4 

Metatarsus 

4 9 

6.9 

Tarsus 

2 2 

2.4 

Total 

16.9 mm. 

21.7mm. 


Dorsum with four distinct areas, first area 
with a median line. First and second areas with 
a pair of median enlarged tubercles, and on each 
area another pair laterad to the median tuber- 
cles. Third area with a pair of long, acute, 
divergent spines. A large tubercle at the base 
of the spine and laterad to it. Another tubercle 
on either side between the spine and the lateral 
margin. Fourth area with a median pair of 
tubercles and a few small tubercles at the lateral 
margin. First free tergite with a median pair of 
tubercles and a small tubercle on each side 
laterad to the median tubercles. Second free 
tergite with a pair of median spines, a small 
tubercle in between these spines and two small 
tubercles on either side at the lateral portion. 
Third free tergite with a median pair of spines 
and a pair of tubercles between the median 
spines and two small tubercles on each side at 
the lateral margin. Cephalothorax lacking eye 
tubercle but with the median robust, acute spine. 
Anterior margin straight with a slight median 
projection and another larger projection on 
either side midway between the median line and 
the lateral margin. Venter and coxae tubercu- 
late, lateral teeth present on the posterior margin 
of coxa III. Four or five hair-tipped tubercles 
on the ventral surface of coxa I. A transverse 


row of tubercles on each of the free stemites. 
Anal operculum with a pair of low tubercles and 
numerous granulations. Coxae and venter 
clothed with scattered hairs. Fourth coxa with 
two spines and several tubercles dorsally. 

Legs: clothed with scattered hairs. Femur, 
patella and tibia with tubereulations. On the 
prolateral margin of the third femur, these 
tubereulations become a larger row, with three 
large spines at the distal portion. Fourth 
trochanter with a large posterior distal spine and 
a dorsal distal spine. Femur and patella as in 
Fig. 41. Tarsal segments: 6-12-6-7. Disti- 
tarsi of both first and second tarsi with three 
segments. Basitarsus of first tarsus slightly 
enlarged. 

Palpus: trochanter, 0.9 mm. long; femur, 
2.8; patella, 2,1; tibia, 1.2; and tarsus, 0.9. 
Total length, 7.9 mm. Trochanter, femur and 
patella olongate, slender, granulate and unarmed. 
Distal portion of the patella enlarged. Tibia 
armed on either side with two large and two 
small spine-bearing tubercles, and a median 
spine-bearing tubercle at the proximal portion. 
Tarsus armed with five spine-bearing tubercles 
on either side. Dorsally entire palpus unarmed. 

Chelicera: second segment elevated dorsally. 
Entire chelicera much enlarged. Armed with 
scattered hairs and several spines on the proxi- 
mal segment. 

Dorsum reddish brown with much light mot- 
tling on the cephalothorax. A series of lighter 
brown spots form a network roughly in the 
shape of a V in the median portion of the 
cephalothorax. Median spine light. Dorsum 
and free tergites dark brown with a median 
lighter brown line in the first three areas. Me- 
dian tubercles and spine light; much darker 
brown along the lateral margin. Venter and 
coxae reddish brown. Chelicerae dark reddish 
brown, concolorous. Legs reddish brown, third 
and fourth legs darker. Palpi light. 

Female. — Total length of body, 5.4 mm. 
Cephalothorax, 1.3 mm. Width of body at wid- 
est portion, 3.2 mm. 

Female similar in appearance to the male, but 
chelicerae of normal size, no spines on the third 
and fourth legs, and paired tubercles of the anal 
operculum scarcely distinguishable from the 
other tubercles. 

Type Locality. — Male holotype and 
male and female paratypes from Rio Alto 
Maranon, between Rios Cenipa and Nieva, 
Peru, September 10-24, 1924 (G. Klug). 
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SDL ORDER PAT PATORES THORELL 


PHALAN GIID AE Simon 
GagrelHnae Thorell 

Geaya monticola (Chamberlin) 

Leiobunum monticola Chamberlin, 1916, 
Bull. Mus. Comp. Zool., IX, p. 193, PI. vi, figs. 
1-3. 

Through the courtesy of Dr. Nathan 
Banks, the writers were able to examine 
the holotype of L&iobunum monticola 
Chamberlin from Peru, which is in the 
collection of the Museum of Comparative 
Zoology, Cambridge, Massachusetts. This 
examination revealed that L. monticola 
belonged to the genus Geaya. The nodules 
on the femora were : 0-3-0-0 . 

Romerella, new genus 

Dorsum unarmed. Eye tubercle without 
large spines. Nodules of femora: 0-4-O-1. 
Coxae with lateral three-pronged teeth. Femora 
longer than the body. 

Genotype. — Romerella punctata, new species. 

This genus is closely related to Bastiodes 
Mello-Leitao, differing in the number of 
nodules on the second femur. Bastiodes 
has five. 

Romerella punctata, new species 

Figure 42 

Female. — Total length of body, 4.4 mm. 
Cephalothorax, 1.2 mm. Width of body at wid- 
est portion, 2.2 mm. Length of femora: I, 7.4 
mm.; II, 14.2 mm.; Ill, 7.2 mm.; IV, 10.1mm. 

Dorsum finely granulate, without armature. 
Eye tubeicle slightly higher than wide, canalicu- 


late. A row of five or six small teeth over each 
eye. Anterior margin of the cephalothorax un- 
armed. Supracheliceral lamellae in the foim of 
two obtuse projections. Venter, coxae and anal 
operculum granulate. Characteristic three- 
pronged teeth present on the anterior and pos- 
terior margins of all coxae; coxae roughly 
granulate. 

Legs: long and slender, clothed throughout 
with hairs. Numerous small black spines on 
the femora and a few on the patellae and tibiae. 
Nodules: 0-4-0-1. 

Palpus: trochanter, 0.4 mm. long; femur, 
0.8; patella, 0.4; tibia, 0.6; and tarsus, 1.2. 
Total length, 3.4 mm. Palpus clothed through- 
out with hairs. A ventral row of small spines on 
the femur. Patella with a distinct, long, cylin- 
drical, median apical apophyses. 

Chelicera: normal, clothed with a few long 
hairs. 

Dorsum reddish brown 'with lighter areas be- 
tween the segments. A few very dark brown 
blotches along the anterior and lateral margins 
of the cephalothorax and the region of the eye 
tubercle. Eye tubercle dark at its base, lighter 
above. A dark brown blotch at the lateral mar- 
gin of the abdomen in the region of the fourth 
trochanter. Irregular darker markings are 
found on the dorsum, permitting the lighter 
areas to show through as indefinite punctations. 
Venter, coxae and genital operculum reddish 
brown. Lateral margin and free sternites very 
light. Trochanters of legs light, remainder of 
legs darker brown except for the tarsi and meta- 
tarsi which are lighter. There is a light spot 
present at each of the nodules. Palpi yellowish 
with darker brown mottlings on the femora 
patellae and tibiae. Tarsal claw black. Cheli- 
cerae yellowish. 

Type Locality. — Female holotype from 
Paulo, Mt. Roraima, November, 1927 
(G. H. H. Tate). 



Fig 1. Ci osbyella roraima, new species, doisal \ lew oi female 
Pig 2 Idem, retrolateral view of left palpus of female 
Fig 3. Idem, latei al view of eve tubercle of female 
Pig 4 Idem, piolateial \iew of fourth femur of female 

Fig 5 Poeudomtfraceraa curiatus Goodnight and Goodnight, l etiolateial view of left palpus of male. 

Fig 6 Spinolatwn mediahs Goodnight and Goodnight, retrolatei al view of left palpus of male 

Pig 7 Acromai es lateralis , new species doisal view of female 

Fig 8 Cynorta basslen , new species, dorsal view of female 

Fig 9 Cynorta maculorum , new species, doisal view of male 

Pig 10 Cunortula unapundata, new species, dorsal \iew of male 

Fig 11 Idem, prolateial \iew of fourth femui of male 

Fig 12 Eucynortella duapunctata , new species, dorsal view of female 



Fig. 13. PaecUaema cdtaspinulatum , new species, dorsal view of male. 

Fig. 14. AguaytieUa maculata , new species, dorsal view of male. 

Fig. 15. Idem, retrolateral view of left palpus of male. 

Fig. 16. Idem, prolateral view of distal portion of fourth femur. 

Fig. 17. Cenipa nubUa , new species, retrolateral view of left palpus of male. 
Fig. 18. Idem, dorsal view of male. 

Fig. 19. Idem, lateral view of eye tubercle of male. 

Fig. 20. Holocranaus albirnarginis, new species, dorsal view of female. 

Fig. 21. Idem, retrolateral view of left palpus of female. 

Fig. 22. Idem, dorsal view of distal portion of femur of palpus of female. 
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Fig. 23. Santinezia albimedialis , new species, dorsal view of female. 

Fig. 24. Idem, retrolateral view of left palpus of female. 

Fig. 25. Idem, prolateral view of fourth femur of female. 

Fig. 26. Santinezia spinulata, new species, retrolateral view of left palpus of male. 

Fig. 27. Idem, dorsal view of male. 

Fig. 28. Idem, prolateral view of fourth femur, patella and tibia of male. 

Fig. 29. Santinezia magna Goodnight and Goodnight, prolateral view of fourth femur, patella and 
tibia of male. 

Fig. 30. Planophareus pcdlidus , new species, retrolateral view of left palpus of female. 

Fig. 31. Idem, dorsal view of female. 
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Fig. 32. 
Fig. 33. 
Fig. 34. 
Fig. 35. 
Fig. 36. 
Fig. 37. 
Fig. 38. 
Fig. 39. 
Fig. 40. 
Fig. 41. 
Fig. 42. 


Colomphareus rugosus, new species, dorsal view of male. 

Idem, retrolateral view of left palpus of male. 

Idem, retrolateral view of left chelicera of male. 

Idem, retrolateral view of fourth femur and patella of male. 
Paraphareus taiei , new species, dorsal view of female. 

Idem, retrolateral view of left palpus of female. 

Stenophareus roraimus, new species, dorsal view of male. 

Idem, prolateral view of femur of fourth leg of male. 
ParajaneMua klugi, new species, dorsal view of male. 

Idem, prolateral view of femur and patella of fourth leg of male. 
Romerella punctata , new species, dorsal view of female. 
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NEOSABELLIDES ALASKENSIS, A NEW SPECIES OF 
POLYCHAETOUS ANNELID FROM ALASKA 

By Aaron L. Treadwell 


Ampharetidae 

NEOSABELLIDES HESSLE 

Neosabellides alaskensis, 

new species 

A single specimen labeled as collected at 
Nunivak Island, Alaska, by Captain W. Williams 
of the yacht “Stranger” on July 20, 1930, in 
eight to ten fathoms in association with asci- 
dians. The specimen is about 18 mm. long, the 
greatest body width being 1 mm. The thorax 
and abdomen are of about equal length, the 
posterior end of the thorax being only a little 
narrower than the anterior. The anterior end 
of the abdomen is definitely narrower than the 
thorax, and it tapers to a very narrow point at 
the pygidium. Apparently there are normally 
two heavy anal cirri, but only one remains. This 
is about as long as the last three body somites. 

The prostomium (Fig. 1) has three lobes, a 
median one which is sharp-pointed at the an- 
terior end and is divided by a transverse fissure 
at about its middle. On either side of this is a 
marginal lobe narrower than the median and 
roughly quadrangular in outline but whose inner 
margin is prolonged nearly to the end of the 
median lobe. On a dorsal view the peristomium 
shows as a narrow lobe on either side, extending 
to a little short of the end of the prostomial lobe 
and slightly widening at the posterior end. Be- 
hind the prostomium is a rectangular area which 
I think is the dorsal peristomial surface. On a 
lateral view (Fig. 2) the peristomium appears 
as a rounded body, and ventrally (Fig. 3) it has 
a rectangular outline, the margins being slightly 
incurved. The tentacles may be entirely with- 
drawn into the buccal cavity. From the view 
drawn in Fig. 3, only one of these showed, but 
others are visible from a dorsal view. What I 
take to be Hessle’s “tentacular membrane” is 
the lobed membrane shown in the figure. Since 
the tentacles are mostly withdrawn I cannot give 
details of their number or length. They are 
uniform in width and carry on either side a row 
of slender protrusions, each about as long as the 
tentacle diameter. These are rigid so that they 
are never bent but form a row of “spikes.” This 
“gefiedert” structure of the tentacles is one 
prominent characteristic of the genus Neosabel- 
lides. 

On the ventral surface, the peristomium car- 


ries a prominent cresent-shaped groove which is 
as definitely and sharply marked as is any inter- 
somitic constriction (Fig. 3). It seems not im- 
possible that there may be here a segmental ab- 
normality and that this may represent the an- 
terior border of somite 2 (see below). The first 
well-marked somite behind the peristomium car- 
ries dorsally the four pairs of gills. These are 
rather heavy and extend beyond the end of 
the prostomium. Unfortunately these were 
broken just before the study was finished, and 
only the stumps remain. Of these, six (three on 
a side) form a compact row in the form of a very 
flat inverted Y (Fig. 4). The fourth pair is 
much smaller than the others and situated pos- 
terior to them. 

The first parapodia (Fig. 4) appear on the 
somite behind the gills and are small, almost 
globular bodies. Those of the following somite 
are much larger but of about the same form. 
Toward the posterior end of the thorax the para- 
podia become longer but are never very promi- 
nent. There are no cirri. In the thorax are 
two types of setae, one slender and sharp- 
pointed, the other very much larger than these 
and with striated stalks. I was unable to find 
any entire specimens and can give no account of 
their structure. The uncini are in a short, oval 
torus situated ventroposteriorly to the seta 
tuft. Each uncinus (Fig. 5) is small, with four 
sharp, recurved teeth and a rounded base. 
Uncini similar to those in the thorax occur in 
the abdomen, there being no setae. The tori 
are at the ends of flattened parapodia, which 
extend to some distance straight from the body 
surface. In both thorax and abdomen the un- 
cini are in a single, short row’. 

The type is No. 3265 in the collections of 
The American Museum of Natural History. 

Remarks : I have provisionally assigned 
this specimen to the genus Neosabellides 
because it agrees more closely with this 
than with the description of any other 
genus of the Ampharetidae which I have 
been able to find, and it seems unwise to 
name a new genus on the basis of one, pos- 
sibly abnormal, specimen. According to 
diagnoses given by Hessle (1917, p. 90) 
and by Fauvel (1927, p. 226), there should 
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be three pairs of gills and no setae on the 
third somite. As noted above, the Alaska 
specimen has four pairs of gills and setae 
on somite 3. Hessle (ibid.j pp. 103-104) 
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Fig. 1. Dorsal view of head showing the 
three-lobed prostomium (X 10). 

Fig. 2. Lateral view of head showing pro- 
and peristomium, with gill-stumps on somite 2 
and parapodium on 3 (X 10). 

Fig. 3. Ventral view of head, showing the 
large peristomium with tentacle and tentacular 
membrane protruding from the mouth (X 10). 

Fig. 4. Dorsal view, showing stumps of gills 
on dorsal surface of somite 2 with first two pairs 
of parapodia on the two following somites (X 


10) Fi g . 5 . 


An uncimus from the thorax (X 250). 


gives no figures for his new genus but evi- 
dently intends Sabellides elongatus Ehlers 
as his genotype and further suggests that 
Sabellides oceanicus Fauvel may belong in 
this new genus. In the original description 
of this latter species (1914, p. 288), Fauvel 
is very uncertain about the number of gills 
and thought it quite possible that a fourth 
pair occurs, but in a later reference (1927, 
p, 232) he transfers the species to Neosar 
bellides without any mention of the gill 
number. I would venture to suggest that 
possibly a fourth pair of gills had been over- 
looked by both Hessle and Fauvel. Ac- 
cording to Hessle (ibid.j p. 90) the presence 
of setae on the third somite puts a specimen 
in the genus Glyphonostomumj but that 
genus has smooth tentacles and hence my 
specimen does not fit there. The suggestion 
may be too fanciful to have any value, but 
it seems not impossible that the peculiar 
grooving on the ventral peristomial sur- 
face indicates the anterior margin of somite 
2. If this should prove to be true, the 
specimen belongs where I have put it. 
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A REVIEW OF THE GENUS CALISTO (LEPIDOPTERA, SATYRINAE) 

By Charles D. Michener 


This genus of butterflies was revised by 
Bates in 1935. However, several new 
forms have been described since that time, 
and it has seemed worth while to present a 
review of the genus. 

Calisto is confined to the Greater Antilles 
and the Bahamas and is represented by 
eighteen species, placed in seven groups. 
Of these groups, one, consisting of a single 
species, is found in Jamaica; one, contain- 
ing a single species, is found in Puerto Rico ; 
one, represented by four closely related 
species, is found in Cuba, the Isle of Pines 
and the Bahamas; the remaining four 
groups, represented by twelve species, 
occur in Hispaniola. 

Both in Cuba and Hispaniola there are 
closely related species (sibling species in 
the sense of Mayr 1 ) having the same or 
overlapping ranges. In Cuba, where speci- 
mens of C. herophile Htibner and C. smin- 
theus Bates have been collected in the same 
vicinity, not only at Loma del Gato, the 
type locality of the latter species, but at 
Santiago by Mr. F. E. Church, there is evi- 
dence that sminiheus occurs in deep woods 
while herophile is found in more open areas. 

In Hispaniola the closely related species 
confusa Lathy and obscura Michener are 
both widespread. Nothing is known of 

1 Ernst Mayr, 1942, Systematica and the oiigin of 
species, xiv + 334 pp., 29 figs., Columbia University 
Press, New York. 


possible ecological differentiation between 
them, but both have been collected at the 
same locality more than once. The differ- 
ences in color and pattern between them 
are in many ways parallel to those between 
the two subspecies of hysius, one of which 
is found to the northeast, the other to the 
southwest of the Cul-de-Sac and Enriquiilo 
depression. Perhaps the species confusa 
and obscura differentiated at a time when 
this depression was a seaway, winch it evi- 
dently was until relatively recently, and 
since it was elevated above sea level each 
spread to occupy the whole of Hispaniola. 

Calisto Htibner 

Calisto HtfBNER, 1823, Zutr. z. Samml. exot. 
Schmett., II, p. 16. 

Genotype: PapUio zangis Fabricms, desig- 
nation of Butler, 1868, Ent. Monthly Mag., IV, 
p. 194. 

Scudder (1875, Proc. Amer. Acad. Arts 
Sci., X, p. 130) gives herophile Htibner as 
the genotype, stating that it w T as the sole 
species included in the genus by Htibner. 
This is not true, zangis having been men- 
tioned by Htibner. Hence Butler’s desig- 
nation stands. 

This genus may be distinguished from 
other Satyrinae by the position of the 
branches of the radius of the forewing. 
Vein Ri arises at or beyond the apex of the 
discal cell. 


Artificial Key to the Species op Calisto (Modified prom That op Bates, 1935) 

1. — Hind wing with two ocellar spots on under surface 2. 

Hind wing with a single ocellar spot on under surface 3. 

2. — Under surface with large areas of red-brown and fulvous areas . 

Under surface fuscous except for the usual lines and ocellar spots granrms . 

3. — Discal cell of forewing on under surface red or partly so, this red area much brighter 

than any red of hind wing 4. 

Discal cell of forewing on under surface fuscous, or if red, not or scarcely brighter 
than red of under surface of hind wing 14. 
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4 —Red of under surface of discal cell of forewing extending beyond cell, or a separate 

red spot present beyond cell 

Red of under surface of discal cell of forewing not extending beyond cell, although 
sometimes extending a little behind it 7. 

5. — Basal half of forewing almost entirely red on under surface, luceius. 

Two separate red arcus on under surface of forewing, one in cell, Ihq other behind 
ocellar spot 6. 

6. — Forewing over 15 mm. in length; area in front of ocellar spot of hind wing usually 

purplish hysius hydus. 

Forewing under 15 mm. in length; area in front of ocellar spot of hind wing not or 
scarcely puiplish hydus bated. 

7 - -Jted area of under surface of discal cell of forewing demarked distally by a dark line. 8. 

Red area of under surface of (liscal cell of forewing not demarked distally by a dark 
line 10. 

8— Ground color of under surface gray; red area of under surface of discal cell of fore- 

wing broader than long 9. 

Ground color of under surface fuscous; red area at least as long as broad 

r min the us smintheus . 

9. — Postmesial lines of under surfaces of fore and hind wings bordered distally with pale 

shading herophile heropkile. 

Postmesial lines of under surface of fore and hind wings not bordered distally with 
pale shading twrophiie apollinis. 

10. — Red area of under surface of discal cell of forewing oval, not reaching posterior mar- 

gin of cell delos. 

Red area of under surface of forewing almost covering discal cell 11. 

11. — Forewing length over 20 mm 12. 

Forewing length under 16 mm 13. 

12. — Dark lines of under surfaces of wings not marked by pale shading eleleus . 

Dark lines of under surfaces of wings margined distally by pale shading 

smintheus muripetens. 

13. — Postmesial line of under surface of hind wing conspicuously sinuate, margined dis- 

tally by conspicuous whitish line; area in front of ocellar spot of hind wing 

purplish confusa. 

Postmesial line of under surface of hind wing not or scarcely sinuate, with relatively 
little pale shading distal to it; area in front of ocellar spot of hind wing not 
purplish obscura. 

14. — Under surface of hind wing with a prominent orange or white median band 15. 

Under surface of hind wing without such a band 16. 

15. — Hind wing with a single, solid band on under surface from the costal to the inner 

margin archebates. 

Hind wing with band of under surface interruptedly forked at end of cell, one branch 
going to the middle of inner margin, the other to anal angle rhrysaom. 

16. — Ocellar spot of forewing with a single central bluish white dot; Ri of this wing arising 

near the end of the cell 17. 

Ocellar spot of forewing with a central and a posteiior dot; lli of this wing arising 
at some distance beyond end of cell 18. 

17. — Outer margin of hind wing distinctly produced at the anal angle; ocellar spot of this 

wing minute or absent chrysaoros. 

Outer margin of hind wing evenly rounded to anal angle; ocellar spot of this wing 
distinct loadas. 

18. Under surface of hind wing with a distinct ferruginous cast to the ground color. . . 19. 

Under surface of hind wing fuscous or dark gray with no trace of ferruginous 21. 
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19. — White postmedian dots of under surface of hind wing forming an even row from the 

ocellar spot toward the costal margin 20. 

White dot of cell M 3 absent, that of M 2 displaced toward end of cell pulchella. 

20 . — Male with a prominent round patch on upper surface of forewing, consisting of a 

silky ring of coarse scales around a central area of fine closely appressed scales; 
female with ferruginous cast of under surface of forewing limited to basal half of 

wing ; • ; zangis. 

Area of specialized scales of forewing of male diffuse, not sharply marked into zones; 
female with ferruginous cast on under surface of forewing extending behind the 

ocellar spot to the submarginai area nubila. 

21— Ocellar spot of hind wing small, round, with white spot central; no postmedian row' 

of w T hite dots on under surface ol hind wing tragius. 

Ocellar spot of hind wing ovoid, with white spot basal; row of four white dots ex- 
tending from the ocellar spot to the costal margin present on under surface of hind 
wing sibyla. 


Calisto chrysaoros Bates 

A new locality record is Mt. Tuia, 
Dominican Republic, January, 1917. 

Calisto hysius (Godart) 

This species appears to be widespread in 
Hispaniola. It is, however, separable into 


The subspecies of the region northeast of 
the Cul-de-Sac and Enriquillo basin may be 
know r n as: 

Calisto hysius batesi, new subspecies 
This subspecies is distinguishable from 
hysius hysius as indicated in the following 
tabulation: 


C. hysius batesi 

Length of foiewing, 12.5-14.5 mm. 

Under 

Ground color lighter brown. 

Rod of under surface rather orange. 

Dark postmesial lino of fore and hind wings 
only inconspicuously margined with pale scales. 

White dots in front of ocellar spot of hind 
wing inconspieuous, usually two in number. 

Area in fiont of ocellar spot of hind wing with 
little or no purplish oast. 

Upper 

Red areas absent, or if present usually only on 
hind wings of females. 


C. hysius hysius 
Length of forewing, 15-18 mm. 

Surface 

Ground color dark brown. 

Red of under surface dark. 

Dark postmesial line of fore and hind wings 
frequently margined distally by a rather broad 
band of pale yellowish gray. 

White dots in front of ocellar spot of lnnd wing 
conspicuous, usually three or four in number. 

Area in front of ocellar spot of hind wing 
usually conspicuously purplish. 

Surface 

Post discal area of forewing in females and of 
hind wing in females and some males with more 
or less conspicuous suffused red areas. 


tw r o well-marked subspecies, a larger one 
found southwest of the Cul-de-Sac Plain 
and Enriquillo basin and a smaller one 
found northeast of this depression. From 
Godart's allusion to grayish lines across the 
under surfaces of the wings and to three 
white dots in front of the ocellar spot of the 
hind wings, it seems probable that his 
specimens were of the southwestern sub- 
species. This is the form which Bates 
(1935), who had never seen the north- 
eastern subspecies, considered as hysius. 


Holotype. — Male, Sanchez, Dominican 
Republic, May 11-10, 1915. 

Allotype. — Female, same locality, May 
17-21, 1915. 

Paratypes. — Ten males and two fe- 
males. Three with the data of the holo- 
type; one with that of the allotype; one 
topotypical, June 30 to July 4, 1915; one 
topotypical, April 23, 1930; one, Kato 
Mayor, Dominican Republic, July 21, 1935 
(W. G. Hassler) ; one, Puerto Plata, 
Dominican Republic, May 7-8, 1915; tw r o, 
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Las Matas, Dominican Republic, June 27 
and 30, 1940 (one from Arroyo Sabana 
Miguel) (J. G. Needham, Cornell Uni- 
versity collection); two, Mt. Puilboreau, 
Ennery, Haiti, 3000 feet altitude, July 10, 
1935. 

Calisto hysius hysius (Godart) 
Specimens in The American Museum of 
Natural History are from Aux Cayes, 
Haiti, March and June; Paradis, Domini- 


can Republic, 1800 feet altitude, August; 
Valle de Polo, Barahona, Dominican Re- 
public, 2500 feet altitude, August. 

Calisto confusa Lathy 
Under this name Bates (1935) apparently 
confused two closely related species. 
Lathy in 1899 recognized them as distinct, 
calling one confusa , the other hysius , but 
this use of the name hysius is clearly incor- 
rect. The distinguishing features of the 
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two species will be tabulated under the 
description of obscura. 

Localities for confusa are as follows: 

Dominican Republic: La Vega, Santi- 
ago, Sanchez, Kato Mayor, San Lorenzo, 
Puerto Plata, Barahona (and Valle de 


Boston Soc. Nat. Hist., VIII, p. 237 [variety 
B only]. 

This species apparently flies with its 
close relative, confusa , in many parts of its 
range. The differences between obscura 
and confusa are indicated in the following 
tabulation: 


C. obscura 


Under Surface 


Ground color lighter, brown. 

Red of discal cell of forewing light. 

Ocellar spot of forewing with posterior blue 
dot usually as far from posterior margin as 
anterior dot is from anterior margin. 

Postmosial dark linos of fore and hind wings 
usually margined outwardly with pale brown, 
but little lighter than ground color. 

Subapioal wavy lines of hind wing rarely much 
closer posteriorly than anteriorly, area between 
them nowhere much lighter than ground color. 

Postmesial lino of hind wing but little sinuate 
(although often crenulate) and scarcely nearer 
wing base in ceU Cui than elsewhere. 

Anal angle of hind wing without dark area. 

Ocellar spot of liind wing not occupying fuU 
width of cell Cui, frequently smaU or even very 
minute. 

Area in front of oceUar spot of hind wing 
brown, not differing from ground color. 

Row of white dots in front of ocellar spot of 
hind wing inconspicuous, usually two in number. 


C. confusa 

Ground color rathei dark, brownish gray. 

Red of discal cell of forewing dark. 

Ocellar spot of forewing with posterior blue 
dot nearer margin than anterior dot. 

Postmesial dark lines of fore and hind wings 
usually margined outwardly with more or less 
broad creamy white bands. 

Subapical wavy lines of hind wing about half 
as far apart posteriorly as anteriorly, area be- 
tween them creamy white in posterior half of 
wing in contrast to adjacent areas. 

Postmesial hue of liind wing conspicuously 
sinuate (and but little crenulate) so that it is dis- 
tinctly nearer the wing base in cell Cui than 
elsewhere. 

Anal angle of liind wing with small black area 

Ocellar spot of hind wing usually occupying 
entire width of cell Cui. 

Area in front of ocellar spot of hind wing with 
a purplish cast. 

Row of white dots in front of ocellar spot of 
hind wing conspicuous, usually four in number. 


Upper Surface 

Androconial area of male with outer margin Androconial area of male with outer margin 
nearer outer wing margin posteriorly than an- approximately parallel to outer margin of wing, 
teriorly. 


Male Genitalia 


Apical portion of uncus curved downward. 
Basal articulation of harp6 shorter than free 
portion of harpe. 

Polo, 2500 feet altitude), Las Matas, Santo 
Domingo City. Haiti: Port-au-Prince, 
Kenscoff (4800 feet altitude), Bizeton, Aux 
Cayes, P6tionville, Trouin, Diquini, Pivert. 
Among the series from these localities are 
specimens collected in every month of the 
year except February, September, October 
and November. 

Calisto obscura, new species 
Calisto hysius, Lathy (not Godart), 1899, 
Trans. Ent. Soc. London, p. 226; Wbymbr, 1911, 
in Seitz, Macrolepidoptera of the World, V, p. 
240; Hall, 1925, Entomologist, LVTII, p. 165. 
Calisto confusa , Bateb, 1935, Occas. Papers 


Apical portion of uncus nearly straight. 

Basal articulation of harpe longer than free 
portion of harp6. 

Holotype. — Male, PStionviile, Haiti, 
1600 feet altitude, January 24-29, 1922. 

Allotype. — Female, same locality and 
date, 2260 feet altitude. 

Paratypes. — -Thirty-two males and 
twenty-two females. Dominican Repub- 
lic: two, La Vega, May 14, 1915; one, 
Main Road, Province of La Vega, March 
13, 1931; one, one mile east of Monte 
Cristo, March 6, 1931; two, three miles 
west of Santiago, 2000 feet altitude, March 
15, 1931; three, Puerto Plata, May 7-8, 
1915; one, Monserrat, July 20-22, 1934; 
one, Manzanillo Bay, February 27, 1931; 
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three, Barahona, July 6-11 and 20-26, 1932; 
one, Kato Mayor, July 21, 1935; three, 
Chaequey, 1200 feet altitude, February 26- 
28, 1931; one, Santo Domingo City, De- 
cember-January. Haiti: Thirteen, Port- 
au-Prince, 300 to 500 feet altitude, January 
14-23, 1922, February 2-4, 1922, March 21, 
1924, April 8-11, 1922; nine, Aux Cayes, 
March 15-20, 1922; one, Trouin, 500 feet 
altitude, April 1, 1935; three, Ravine of 
P£tionville, 1500-1600 feet altitude, Janu- 
ary 24-29, 1922; one, Jeremie, June 17, 
1930; one, Bizeton, December 25, 1921; 
three, P6tionville, 1600-2250 feet, January 
24-29, 1922; two, PStionville, May 31 and 
June 2, 1930 (O. Fulda, Cornell University 
collection); one, Carrefour, January 7, 
1922; one, Point Beudet, 100 feet altitude, 
March 3-4, 1922. 

Calisto lyceius Bates 
This species, previously known from but 
three specimens, is represented in The 


American Museum of Natural History col- 
lection by material from near Monte 
Cristo, Dominican Republic, March 6 and 
13, 1931; Rio Yaque, ten miles south of 
Monte Cristo, February 25, 1931; eight 
miles east of Monte Cristo, February 28, 
1930; Manzanillo Bay, Dominican Repub- 
lic, Februaiy 27, 1931; and Chaequey, 
Dominican Republic, 1200 feet altitude, all 
collected by A. L. Stillman. 

Most of the females possess a more or less 
extensive suffused red median area on the 
upper side of each forewing, which is not 
mentioned in the original description. 

Calisto herophile Hubner 

Four specimens from the Isle of Pines do 
not appear to differ from a large Cuban 
series. The species lias previously been re- 
corded from the Isle of Pines by Holland. 1 


1 W. J. Holland, 1910, The Lcpidopteia ot the Ible 
of Pinea, etc. Ann. CameKie Mus., X, pp. 487-518, 
PI XXI. 


LIST OF DESCRIBED SPECIES OF CALISTO 


Gioup I 

loxias Bates, 1935, Occas. Papers Boston Soe. 

Nat. Hist., VIII, p. 233 (Hispaniola). 
archebate8 (Men£trie&), 1832, Bull. Soc. Imp. 
Nat. Moscou, V, p. 313 (Hispaniola) 
[<Safi/rMs]; 1834, Nouv. M6m. Soc. Imp. 
Nat. Moscou, III, p. 131 [Sofyrus]. 
chrysaoros Bates, 1935, Occas. Papers Boston 
Soc. Nat. Hist., VIII, p. 235 (Hispaniola). 
aicas Bvtes, 1939, Psyche, XLVI, p. 48 (His- 
paniola). 

Group II 

tragius Bates, 1935, Occas. Papers Boston Soc. 

Nat. Hist., VIII, p. 236 (Hispaniola). 
hysius hysius (Godart), 1821, in Latreille and 
Godart, Encycl. M6th., IX, p. 525 (His- 
paniola) [Satyrus]. 

lysius (M6netri£s), 1832, Bull. Soc. Imp. 
Nat. Moscou, V, p. 314 

hysius batesi Michener, present paper (Hispan- 
iola). 

confusa Lythy, 1899, Trans. Eat. Soc. London, 
p. 227 (Hispaniola). 

obscura Michbxer, present paper (Hispaniola). 
lyceius Bates, 1935, Occas. Papers Boston Soc. 

Nat. Hist., VIII, p. 240 (Hispaniola). 
grannus Bates, 1939, . Psyche, XLVI, p. 49 
(Hispaniola). 

Group III 

herophile herophile HObjter, 1823, Zutr. z. 


Samml. exot. Schmott., II, p. 1G (Cuba, 
Isle of Pines). 

herophile apoUinis Bates, 1934, Occas. Papers 
Boston Soc. Nat. Hist., VIII, p. 136 
(Bahamas). 

smintheus smirdheus Bates, 1935, Occas. Papers 
Boston Soc. Nat. Hist., VIII, p. 242 (Cuba). 
smintheus muripetens Bates, 1939, Mem. Soc. 
Cubana Hist. Nat. “F. Pocy,” XIII, p. 3 
(Cuba) . 

delos Bates, 1935, Occas. Papers Boston Soc. 

Nat. Hist., VIII, p. 243 (Cuba). 
sihyla Bytes, 1934, Occas. Papers Boston Soc. 
Nat. Hist., VIII, p. 136 (Bahamas). 

Group IV 

eleleus Bytes, 1935, Occas. Papers Boston Soc. 
Nat. Hist., VIII, p. 245 (Hispaniola). 

Group V 

zangis (Fabricius), 1775, Syst. Ent., p. 486 
(Jamaica) [Paptfio]. 

agues (Cramer), [1780], Pap. Exot., IV, p. 73, 
PI. cccxxv [Papilio]. 

Group VI 

pulchella Lathy, 1899, Trans. Ent. Soc. London, 
p. 225 (Hispaniola). 

tenebrosa Lathy, 1899, Trans. Ent. Soc. Lon- 
don, p. 225. 

Group VII 

nubila Lathy, 1899, Trans. Ent. Soc. London, p. 
223 (Puerto Bieo) . 
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NOTES ON SOME NON-PASSERINE GENERA. 3 


By De\n 

The present taxonomic notes on some of 
the non-passerine birds of Polynesia col- 
lected by the Whitney Expedition are a 
continuation of those contained in Ameri- 
can Museum Novitates Nos. 1175 and 
1176. In this paper species belonging to 
one genus of the Anatidae and to several 
genera of the Columbidae are discussed. 


Amadon 

Dr. E. Mayr gave me much valuable 
assistance and advice in the preparation of 
the manuscript, and in other ways. For 
the loan of rare specimens or for other 
courtesies I am greatly indebted to Drs. 
H. Friedmann, A. Wetmore, J. T. Zimmer 
and Mr. J. L. Peters. 


A REVISION OF ANAS SUPERCILIOSA 


Anas superciliosa is a typical member 
of the central, mallard-like group of the 
genus Anas. Its distribution suggests 
that this species is an Australian endemism 
which later spread to New Zealand, the 
East Indies and much of Polynesia. Anas 
superciliosa resembles A. Juzoniea of the 
Philippines sufficiently to suggest that the 
two may have been subspecies at some 
remote period. Other species of this 
genus native to the islands of the western 
Pacific are wijvilliana of Hawaii, laysaneru- 
sis of Laysan and oustaleti of the Marianne 
Islands. The latter three species are 
evidently rather recent derivatives of the 
mallard, A. platyrhynchos , as shown by the 
presence of curled tail feathers in some 
males of all three and by numerous other 
characters. Presumably mjvilliarw , like 
Xesochen sanchcichensis , evolved from 
North American migrants or stragglers 
which remained in the Hawaiian Islands. 
Whether laysanensis and oustaleti repre- 
sent independent colonizations by mallards 
or secondary extensions of range from 
Haw r aii is not at once apparent. The 


1 The preceding ten papois in tins heiiob are Ameii- 
ean Museum Novitates, Nos. 1057, 1091, 1116, 1133, 
1144, 1152, HOG, 1175, 1176 and 1192. 


spread of superciliosa into the Pacific 
islands has given it a range more or less 
complementary, insofar as that of an island 
species can be, with those of oustaleti and 
hizonica; this is believed to be secondary 
and fortuitous. 

In ail, 273 specimens of superciliosa , not 
including downy young, were studied. 
Dr. Herbert Friedmann of the U. S. Na- 
tional Museum generously lent slx Celebes 
skins from the series from which Riley 
described the race perena. 

Variable Characters. — New Zealand 
specimens are paler than those from other 
localities; this is the only geographical 
color variation that was found. Non- 
geographieal variation is extensive and in 
small samples deceptive. This has re- 
sulted in great over-emphasis on the im- 
portance of color as a racial character in 
this duck. Fading and bleaching, proc- 
esses which are accentuated by the glare of 
sunlight upon water and perhaps by the 
frequent contact of water with the plum- 
age, greatly affect its coloration. Many 
skins are discolored by the ferruginous 
stains so common on waterfowl. The 
light areas of the throat and neck are the 
first to become stained, sometimes so uni- 
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formly that this buffy coloration appears 
natural. Misinterpretation of such stains, 
in my opinion, led ltiley to state that 
Celebes birds have the throat “deeper buff, 
more pinkish ...” than Australian ones 
(1919, Proc. Biol. Soc*. Wash., XXXII, p. 
94). 

Sexual differences in color are restricted 
to the elongated inner secondaries. In 
females these (always?) have buffy longi- 
tudinal streaks in addition to their narrow 
buffy margins. Unfortunately these 
streaks often disappear completely with 
wear, but when present they are diagnostic 
of females. Females also tend to have less 
of the metallic purple-green of the specu- 
lum continued on the inner vanes of these 
longer secondaries, but this is not constant. 

Size variation in Anas superciliosa is 
better reflected in the wing length than in 
any other “skin” measurement. Wing 
length is greatly affected by wear. That 
part of the tip of each of the longer pri- 
maries which is not covered by the one 
above becomes bleached and weakened 
by the sun until it breaks off as though cut 
with a knife. The wing is thus shortened 
by several millimeters in a way that is not 
evident without careful inspection. An- 
other difficulty results from the anseri- 
form molt in which all the primaries are 
renewed together. Primaries which ap- 
pear newly molted and in good condition 
for measuring may lack several millimeters 
of attaining full length, even though the 
sheath has disappeared from their shafts. 
Such partially grown primaries are best 
detected by the fact that they do not 
project beyond the ends of the secondaries 
as much as is normal. The absence of any 
characters by which immature birds may 
be recognized as such is a further difficulty. 
In general their plumage is softer and 
more subject to wear and staining, and 
they are smaller than adults. Males are 
considerably larger than females, and 
among adults only a few' of the extremes 
overlap in wing length. 

Since so many factors affect wing length 
in this species, the elimination of all ex- 
cept geographical variation is difficult, brt 
every attempt to do so has been made i.i 
the present study. As a result the mea *- 


urements given below average consider- 
ably larger than those given by many other 
writers for this species. For example, 
wing measurements of males of the race 
rogerd, as recorded in the literature, usu- 
ally vary from 230-275 mm.; actually very 
few adult males of this form with the pri- 
maries in good condition have a wing length 
of less than 258 or 200 mm . 

Anas superciliosa superciliosa Gmelin 

Type Locality. — New Zealand. 

Subspecific Characters. — Like rogersi of 
Australia but with the feather margins pale 
grayish or buffy white, rather than buffy or 
brownish white; hence a paler bird with more 
conspicuous feather margins; size the same as 
in rogersi. 

Bvnge. — Now Zealand region: “Kermadec 
Islands, North, South and Steward Islands, 
Great Barrier Island, Mayor Island, Kapiti, 
Chatham, Auckland, Campbell and Maoquarie 
Islands. Abundant everywhere except on the 
southern islands where small numbers only have 
been seen” (Oliver, 1930, Birds New Zealand, p. 
217). 

Wing. — N ew Zealand: d 256+, 262; 9 

246, 246+, 255+ (sex ?). 

Culmbn. — New Zealand: d 50, 53.5; 9 

47.5, 49, 52.5. 

Remarks. — A. s. mperdliosa is a rather 
poorly differentiated race, but specimens 
in unw’om plumage can probably be sepa- 
rated from rogersi with few r exceptions. 
Eight old specimens from New Zealand 
and a single juvenal female collected by 
the Whitney Expedition on Pitt Island, 
Chathams, in 1926 were available. The 
latter specimen is very pale, with the 
feathers broadly margined; hence it rep- 
resents extreme development of the char- 
acters of superciliosa . This is probably 
to be attributed to its immaturity or pos- 
sibly to individual variation rather than 
to geographical variation. 

According to Oliver, several partial or 
complete albinos of this race have been 
recorded; he suggests that this may be the 
result of crossing with feral domestic 
ducks. One of the eight Newr Zealand 
birds examined is partially albinistic. It 
is in wretched condition but show's no indi- 
cation of the larger size or color characters 
w'hich might be expected in a cross with 
domestic or mallard stock. Probably this 
race lias acquired an inherent albinistic 
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tendency, as have so many other New Zea- 
land birds. 

Anas superciliosa rogersi Mathews 

Anas superciliosa rogersi Mvthews, 1912, 
Austr. Av. Rec., I, p. 33, Augusta, southwestern 
Australia. 

Anas superciliosa perena Riley, 1919, Proc. 
Biol. Soc. Wash., XXXII, p. 93, Celebes. 

Stjbspecific Characters. — Differing from 
superciliosa as noted abovo; in color similar to 
the third race, pelewensis, but larger, with the 
wing averaging about 20 mm. longer. 

Range. — Tasmania — 0, Austialia — 37, Su- 
matra — 3, Java — 0, Kangeau — 3, Lessor Sunda 
Ids. (Lombok — 1, Timor — 2, Savu — 3, Sumba — 
1, Sumbawa — 0, Flores — 0), Celebes — 7, Moluc- 
cas (Buru — 1), Arfak Mts., Vogelkop, New 
Guinea — L, southern coast of New Guinea — 0, 
Louisiade Archipelago (Misima or St. Aignan 
Is. — 2). (Figure after localities indicates num- 
ber of specimens examined.) 

Wing. — Southern (temperate) half of Aus- 
tralia: cf 200 (type rogersi ), 267, 267, 268; 9 

250, 251. Northern (tropical) half of Australia: 
cf 256+, 260, 260, 260?, 261, 2G4, 266?, 275; 9 
249?, 250, 250?, 252, 252, 253, 254. Sumatra: 
cf 258; 9 243?, 250. Lombok: cf 263? 

Savu: cf 257; 9 250. Sumba: cf 266+. 

Celebes: cf 260+, 265?, 270; 9 246, 248? 

Buru: cf 260. Arfak Mts.: cf 200. Misima: 
cf 262; 9 234(?). 

Culmbn. — Australia: 14 cf 49.5-55 (52.36); 
6 9 48-53 (50.0). Misima: cf 53.5; 9 45. 

Arfak: cf 52. Celebes: cf 50.5, 52, 52, 53 
(51.9); 9 48, 50 (49). Other East Indies Ids.: 
5 cf 49-51.5 (50.4); 5 9 46-51 (48.4). 

Remarks. — T here seems to be no geo- 
graphical variation within Australia. The 
populations of the various East Indian 
islands other than New Guinea may have 
a slightly shorter average wing length than 
those of Australia, but a very large series 
and statistical treatment would be needed 
to be sure of this. The euimen length of 
the Australian birds averages slightly 
longer, but it is possible that more material 
would not confirm this variation. Since the 
Celebes and other East Indian birds are 
identical with Australian ones in color and 
differ in size, if at all, very slightly indeed, 
it seems best to consider perena a synonym 
of rogersi. 

This race seems to have extended its 
range into New Guinea along the south- 
eastern coast in the Louisiades and in the 
Vogelkop Peninsula. A male from Misima 
Island is of average size for rogersi , and the 
same is probably true of the birds which 


occur on the mainland of south New 
Guinea, although no measurements seem 
to have been recorded. A female from 
Misima is rather small; perhaps it is im- 
mature, but it is also possible that the 
smaller race which occurs in north New 
Guinea has infiltrated to some extent 
around the eastern end of New Guinea. 
In the Oranje, Saru waged and perhaps 
other mountains of New Guinea popula- 
tions occur intermediate between rogersi 
and pelewensis but distinctly nearer to the 
latter and referred to it in this paper (see 
measurements below), although some pre- 
vious authors have referred them to 
rogersi. On the other hand, a male taken 
by Mayr in the Arfak Mountains has the 
wing length of 260 mm. and represents 
rogersi , which has perhaps reached the 
Vogelkop from Buru. This male is con- 
siderably larger than the maximum of a 
series from higher altitudes in the Oranje 
Mountains. 

Anas superciliosa pelewensis 
Hartlaub and Finsch 

Type Locality. — Palau (Peiew) Ids. 

Subspecific Characters. — Like rogersi in 
color, but markedly smaller, wing averaging 
about 20 mm. shorter, except in one or two local- 
ities as noted below. 

Range. — Society Ids. (Tahiti — 2, Moorea — 
16, Huaheine, Raiatea — 1), Austral Ids. (Rimi- 
tara— 7, Tubuai— 9, Rapa— 14), Cook Ids. 
(Rarotonga — 1), Tonga Ids. (Fanua Lai — 4 t 
Vavua, Naniuka — 3, Tongatabu), Samoa 
(Anuu — l, Tutuila— 1, Upolu— 3), Fiji (Ono 
Ilau — 4, Mothe — 2, Oneata— 4, Mango — 6, 
Kanathea, Taviuni — 1, Ngau — 2, Ovalau, Viti 
Lcvu, Matathoni — 1, Kandavu — 3), Niuafoo 
Id., New Caledonia — 2, Loyalty Ids. (Uvea — 2, 
Lifu), New Hebrides (Aneiteum, Efate— 1, 
Aoba — 1 duckling, Espiritu Santo), Banks Ids. 
(Gaua — 3), Santa Cruz Ids. (Tucopia — 13), 
Solomon Ids. (Rennell — 7, Guadalcanal — 8, 
Malaita — 1, Tetipari — 3, Rendova— 4, New 
Georgia — 1, Ysabel — 5, Choiseul — 5, Bougain- 
ville — 6), Bismarck Archipelago (Feni Is., east 
of New Ireland — 7, New Hanover — 3, Manus, 
Admiralty Group — 5), Palau — 3, New Guinea 
(northern lowlands — 12, Balim R., 1600 meters — 
3, Oranje Mts., 3225—3600 meters — 21) . (Figure 
after localities indicates number of specimens 
examined; where none is given locality was 
taken from the literature.) 

Wing. — M oorea: cf 232, 230, 238, 242, 243, 
246; 9 226, 226, 227, 228, 228, 229, 231. Aus- 
tral Ids.: cf 233, 235, 236, 237, 240, 241, 245; 
9 223, 224, 225, 225, 226, 227, 227, 227, 228, 



4 


AMERICAN MUSEUM NOVI TATES 


[No. 1237 


233. Rarotonga: cF 242. Tonga Ids.: cF 240, 
241, 242; $ 222, 223, 226. Upolu: cF 236, 

240?; 9 230. Fiji Ids.: cF 231, 235, 239, 242, 
243, 244, 240, 246; 9 222, 227, 227, 230, 230, 
231,233,233,235. New Caledonia: 9 240,243. 
Loyalty Ids. : cF 251?; 9 241. New Hebrides: 

cF 248. Banks Ids.: cF 241, 243. Santa Cruz 
Ids.: cF 243, 240, 253, 253; 9 230, 232, 237, 

239, 240, 242, 243. Solomon Ids.: cF 227, 
227+, 228, 230, 230+, 230?, 232?, 235, 230, 237, 
238, 240; 9 219, 220?, 221, 222+, 223?, 226, 
226. Bismaiek Arch.: cF 239+, 241, 245; 9 

220?, 226? Northern lowlands of New Guinea: 
S' 224, 224, 227, 227, 230?, 236. Balim R. f N. 
G.: cF 235, 236 ; 9 223+. Oranjo Mts., 

N. G.: cF 238, 238, 242, 242, 243, 246, 246, 250, 
250, 250; 9 21$?, 221, 226, 227, 228, 232, 236, 
243. Saruwaged JVIts., N. G.: 9 “237” (Mayr, 
1931, Mitt. Zool. Mus. Berlin, XVII, p. 704). 

Culmen. — Eastern and central Polynesia: 
16 <F 42-50 (45.6). Southern Melanesia 

(Santa Cruz to New Hebrides): 5 cF 46-51 
48.4). Solomon Ids.: 19 cF 42.5-48 (45.4). 

On the basis of the wing lengths listed 
above, two major and two or three minor 
size groups may be recognized whose 
average measurements are as follows. 
For comparison rogersi has been included. 
New Caledonia has been included with 
southern Melanesia. 


from the Solomons is almost identical with 
that of the central Polynesian series. 
When better specimens arc available, the 
birds of northern New Guinea and the 
Solomons may prove to be almost if not 
quite as large as those of Fiji and other 
central and eastern Polynesian localities. 

Thus leads to the important question of 
the size of the birds of Palau, the type 
locality of pelewensis . Unfortunately, of 
the three skins secured there by the Whit- 
ney Expedition two arc only half-grown 
and the other, although a male with gonads 
indicated as large, has the primaries not 
fully grown. Its wing measures 223 mm. 
plus. The bill of this bird measures 44 
mm., well over the minimum found in 
males from the Solomons and Polynesia. 
Palau birds are probably of the same size 
as those of the Solomons, or very close to 
it. To be sure, Finsch (1875, Jour. 
Mus. Goddefroy, III, p. 40) lias published 
measurements which suggest that they may 
be even smaller. Changed to millimeters, 
his measurements of the wing for seven 


Wing Lengths op Anas superciliosa 


Palau 

Solomons, Bismarck and northern lowlands 
New Guinea 

Central and eastern Polynesia 

Oranje and Saruwaged Mts., New Guinea 

Southern Melanesia 


pelewensis 

1 cF 223+ 

of 

18 cF 224-245 (232 6) 8 $ 

27 cF 231-246 (239 7) 30 9 

10 cF 238-250 (244 5) 8 9 

8 cF 241-253 (247 3) 10 9 

rogersi 

19 cF 257-275(203.3) 14 9 


219-226 (222 6) 
222-235 (227 6) 
221-243(231 3) 
230-243 (238 7) 


243-254 (249 8) 


The populations of eastern and central 
Polynesia, from the Society Islands to Fiji, 
are composed of birds which are very uni- 
form in size. It has been difficult to de- 
cide whether the series from the Solomons 
and the northern lowlands of New Guinea 
actually are smaller or whether this im- 
pression is the result of the large number of 
molting and badly worn specimens from 
these localities. The few specimens from 
the Bismarck Archipelago are as large as 
ones from central Polynesia, and it is very 
doubtful if smaller birds would occur to the 
north and south of the Bismarcks in the 
Solomons and New Guinea. Furthermore, 
the average euknen length of the series 


unsexed Palau skins are: 207, 212, 212, 214, 
223, 225, 230. These measurements 

indicate that the Palau birds are rather 
small, but it is not necessary to conclude 
that they are smaller than those of the 
Solomon Islands. As already noted, most 
authors have not been critical enough in 
eliminating non-geographical variation; 
furthermore in other species where ma- 
terial has been available, Finsch’s meas- 
urements average considerably smaller 
than mine. 

Specimens of Anas superciliosa from 
southern Melanesia and New Caledonia 
are distinctly larger than those already 
discussed. Despite the considerable north- 
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south range involved, this is a uniform size 
group from Tucopia in the Santa Cruz 
Group to New Caledonia. In the Saru- 
waged, Oranje and perhaps other mountain 
ranges of New Guinea altitudinal in- 
crease in size occurs, but even from the 
highest altitude (Lake Habbema) speci- 
mens do not average quite so large as those 
from southern Melanesia. Furthermore 
some small birds occur at high altitudes in 
New Guinea, and there is a gradual de- 
crease in size until one reaches the small 
birds of the north coast, as Rand has al- 
ready pointed out (1942, Bull. Amer. Mus. 
Nat. Hist., LXXIX, p. 429). Comparison 
of the above measurements makes it evi- 
dent that the populations of the Oranje 
and (probably) the Saruwaged Mountains 
are distinctly closer to pelewensis than to 
rogersi. The southern Melanesian birds 
are almost intermediate, yet closer to 
pelewensis. For geographical reasons also 
it is more satisfactory to refer them to 
pelewensis. 

Since the differences in wing length of 


these populations merely reflect a general 
size variation, it is to be expected that 
weights will show an even greater relative 
difference. This is true of the few avail- 
able: 


Solomons 
North coast 
Now Guinea 
Loyalty Ids. 


A. 8. pd&wensis 
& 650, 690, 700, 
700 gins. 

& 700, 700, 700 
c? 835 


9 655 gms. 
9 751 


Mts. 

A • 8. rogersi 

Arfak Mts. c? 950 


9 800 


If Palau birds do prove to average ap- 
preciably smaller than those from the 
Solomons and central Polynesia, they 
probably will not overlap at all in wing 
length with those of southern Melanesia, 
and it might be justifiable to describe the 
latter as a new race, to which some of the 
higher mountain populations of New 
Guinea would unfortunately have to be 
referred also. 


Columbidae 

NOTES ON FOUR SPECIES OF PTILINOPUS 


Ptilinopus Sw unson, 1825, Zool. Journ., I, 
p. 473. 

Chtysoena Bon yp arte, 1854, Compt. Rend. 
Acad. Sci., Pans, XXXIX, p. 879. 

Among the most beautiful native birds 
of Fiji are three geographically representa- 
tive species of golden fruit pigeons, victor , 
luteovirens and laijardi (viridis auct.), 
which have their centers of distribution on 
the three largest islands of the group, 
Vanua Levu, Viti Levu and Kandavu. 
The females are plainly colored, greenish 
birds washed with yellowish white on the 
under tail coverts and abdomen. This is 
the commonest and apparently primitive 
coloration of the female in the widespread 
genus Ptilinopus. Even such specialized 
species, as regards male coloration, as 
nanus , superbus and solomonensis have 
females very similar in coloration to those 
of the Fijian species; indeed solomonensis 
might be considered conspecific with the 
latter if only the females of the various 


forms were known. Although the females 
of victor , luteovirens and layardi might ap- 
pear to be only subspecifically distinct, 
the males are very different from one an- 
other and have specialized plumages. The 
male of victor is reddish orange in colora- 
tion, and its plumage is diffuse and hair- 
like; that of luteovirens is yellowish green, 
and the feathers are lanceolate and thick- 
ened and have bifid tips. The male of 
layardi is less specialized; it is greenish 
with a ring of thickened feathers with bifid 
tips around the breast and upper back. 
In all three the head is greenish yellow’. 

These specializations of coloration and 
plumage in the males have prompted most 
authors to place these species in a separate 
genus, Chrysoena. Wetmore (1925, Ibis, 
p. 853) went a step further and segregated 
victor in a subgenus, Chrysophaps. Peters 
(1934, Proc. 8th Int. Om. Cong., p. 382) 
accepted this subdivision and stated that 
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he did not elevate Chrysophaps to generic 
level only because “the peculiar structure 
of the contour feathers is found only in the 
males.” This is true of all three species, 
however, and is an equally valid reason for 
not recognizing Chrysoena as distinct from 
Ptilinopus. Furthermore, the male of 
layardi is also quite different, and to be 
consistent each of the three species should 
be put in a subgenus, or none of them. In 
view of the great similarity of the females 
and the complementary ranges of these 
doves, the second alternative seems prefer- 
able, and it is justifiable to consider them 
as comprising a superspecies. 

As regards the question of maintaining 
Chrysoena distinct from Ptilinopus , it has 
already been pointed out that the females 
of some forms in the two groups scarcely 
appear to be specifically, much less generi- 
cally, distinct. The peculiar plumage of 
the males of Chrysoena represents only a 
further development of two characters 
common in various species of Ptilinopus , 
namely, (1) a tendency toward diffuse and 
hair-like plumage which is noticeable in 
all the species of eastern Polynesia, such 
as huttoni; (2) the presence of feathers in 
which the barbs are closely appressed, giv- 
ing a thickened appearance, and the tip is 
forked. In other species, however, such 
bifid feathers are found only on the breast, 
and the thickened portion does not extend 
along most of the feather as in luteovirens. 
From these considerations it seems justi- 
fiable to conclude tliat the peculiarities 
of plumage found in the males of these 
Fijian species, especially since all tln*ee 
differ from one another, are of specific but 
not generic importance. D. G. Elliot 
reached the same conclusion many years 
ago (1878, Proc. Zool. Soc. London, p. 
511). If Chrysoena becomes a synonym 
of Ptilinopus , the species usually known as 
Chrysoena viridis Layard requires a new 
name. Elliot supplied the appropriate 
alternative, layardi. 

Intrageneric Relationships, — For 
convenience in the present discussion, the 
three species under consideration are re- 
ferred to as the luteovirens superspecies. 
Peters (ibid., p. 383) has stated that this 
group was “doubtless derived from the 


same stock that gave rise to Ptilinopus 
tannensis.” After comparison of most of 
the species in the genus, I have reached a 
different conclusion. Although the luteo- 
virens superspecies and P. tannensis both 
have yellow heads, this is apparently 
parallelism. Among the important dif- 
ferences between the two are: (1) the 
luteovirens superspecies belongs to tliat 
section of Ptilinopus in which bifid breast 
feathers occur; tannensis does not; (2) 
tannensis is obviously an offshoot of the 
perlatus-ornatus group of New Guinea, with 
which it agrees in large size, presence of 
spots on the scapulars and in other char- 
acters lacking in the luteovirens group; 
(3) the luteovirens group has marked sexual 
dimorphism and the males tend to be 
orange or yellow; neither is true of tannen- 
sis. 

Evidently the luteovirens group was de- 
rived from the central group of Ptilinopus , 
of which such species as coronulatus and 
regina are examples. This group agrees 
with the luteovirens group in the following 
characters, among others: small size, pres- 
ence of bifid breast feathers, bright colora- 
tion of the males (and sometimes of both 
sexes) . Many” of them have orange colora- 
tion ventrally which is very reminiscent of 
P. victor. In several the crown patch is 
bordered by yellow, and in some (e.g., coro- 
nulatus) the throat is yellow too. Aji ex- 
tension of this would produce the yellow- 
headed Fij ian species. All the eastern Poly- 
nesian species of the genus have been de- 
rived from this stock (1942, Ripley and 
Birckhead, Amer. Mus. Novitates, No. 
1192). Perhaps the three species of the 
luteovirens group arc the only descendants 
of an earlier arrival of this typical Ptilinopus 
stock in Polynesia. 

Ptilinopus layardi Elliot 

Chrysoena viridis Layard, 1875, Proc. Zool 
Soe. London, p. 151, Kandavu, Fiji. 

Ptilopus layardi Elliot, 1878, Proc. Zool. 
Soc. London, p. 567, new name for Chrysoena 
viridis Layard, preoccupied by Columba viridis 
Linnaeus, 1766. 

Type Locality. — Kandavu, Fiji. 

Range. — Kandavu Group (Kandavu and 
Ono), Fiji. 

Wing. — Kandavu: cf 116, 116, 118, 118, 118, 
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122; $ 114, 115, 116, 121. Ono: cf 116, 117, 
117, 117, 117, 118, 120; 9 116. 

Birds from the two islands appear identi- 
cal. 

Ptilinopus luteovirens 

Hombron and Jacqu no l 1 

Type Locality. — Ovalau, Fiji. 

Range. — Viti Levu Gioup (Viti Lovu, Ngau, 
Ovalau, Mbcnga, Waia), Fiji. 

Wing.— Ovalau: c? 118, 118, 119, 120, 120, 
121, 124; 9 116, 117, 117, 120, 120, 121. 

Ngau: cT 123. Viti Levu: <? 119, 121, 123, 

123; 9 117', 120, 120, 123, 123. Mbenga: 

c? 117, 120. Waia: d” 125. 

No geographical variation is apparent in 
the material examined. 

Ptilinopus victor victor Gould 

Type Locality. — M’Bua, Vanua Levu Is., 
Fiji. 

Subspectfic Ch vRACTERb. — Size smaller; 
coloration of the upper parts and wing and 
tail, especially in adult males, darker than in 
the other (following) race. 

In adult males of P. v . victor the bright orange 
of the under parts extends around as a collar 
fringing the greenish head. The temainder of 
the upper pai ts, however, are noticeably darker, 
with a dull i eddish cast. The primaries are 
dusky gray, washed with yellowish, with a nar- 
row yellowish orange edge on the outer vane, 
and a wider concealed edge of the same color 
on the inner vane. The tail feathers have 
large dusky or even blackish areas, which tend 
to form a poorly defined subterminal band. 
Specimens from Taviuni tend to vary both in 
color and size in the direction of the following 
race, but are much nearer to P. v. victor. 

R vnge. — Vanua Levu, Kio Rambi and Tavi- 
uni, northern Fiji Ids. 

Wetmore (1925, Ibis, p. 832) recorded a 
specimen of P. victor from “Lambasa,, Viti 
Levu. 7 ’ Dr. Wetmore has been kind 
enough to look up this specimen and writes 
me that Lambasa is on Vanua Levu. It 
was first said to be on Viti Levu, and 
through an oversight this error was not 
corrected. 

The smaller size of the present race is 
noticeable even from a gross comparison 
of skins. Most of our series have the pri- 
maries in molt. The italicized measure- 
ments (both of this and the following sub- 
species) are of specimens with some molt 

1 The parentheses have been omitted from the 
describeib’ names here and throughout this paper in 
agreement with W. H. Osgood’s suggestion that this 
practice has outworn its usefulness (1939, Science, 
LXXXIX, p. 9). 


in the wing but not enough to make the 
measurement valueless for comparison. 

Wing. — Vanua Levu: c? 114, 117 , 119 , 120, 
120; juv. & 120, 121; 9 122. Kio: c? 120; 

9 117. Rambi: c? 115, 119; 9 120. Tavi- 

uni: cf 118, 119, 119, 120, 121, 122, 123, 123, 125; 
9 118, 120, 120, 121, 122. 

Tail. — (c? only) Vanua Levu: 60, 61, 61, 61, 
62, 64. Kio: 60. Rambi: 61, 63. Taviuni: 
60, 61, 62, 63, 64, 65, 66. 

Culmen. — Vanua Levu, Kio and Rambi: 11 
c? 13-15 (14.05). 

Ptilinopus victor aureus, 
new subspecies 

Type. — No. 249,168, Amer. Mus. Nat. Hist.; 
cf ad.; Ngamea, Fiji Ids.; November 25, 
1924; Whitney South Sea Expedition (J. G. 
Correia) . 

Subspecific Ch yracters. — Size larger; colora- 
tion of the upper parts, wing and tail lighter 
than in P. o. vidoi . 

In adult males the upper parts are bright 
orange, not appreciably darker than the under 
parts. The primaries are yellowish, only slightly 
dusky, and have much broader yellowish orange 
edgings on the outer vanes than in victor. In 
aureus even the shafts of the outer primaries 
become light and yellowish near their tips. 
Females and juvenal males are a shade paler 
below, especially as regards the green of the 
breast, than the coi responding stages of the 
nominate form. 

Range. — Ngamea, Fiji Ids. The specimens 
in the British Museum from the small island of 
Lauthala (Lanthala, Laucala), a few miles east 
of Ngamea, probably belong to the race aureus 
also. 

Wing. — Ngamea: & 124, 12 7, 128, 128 , 128, 
130; juv. & 126, 126, 131; $ 123, 125. 

Tail— Ngamea: d” 64, 64, 65, 66, 67, 68. 

Culmen. — Ngamea: 8 c? 14-15.5 (14.88). 

Ptilinopus tannensis Latham 

Type Locality. — Tanna, New Hebrides. 

Range. — Specimens were examined from the 
following islands, which seem to include all those 
from which this species was previously known, 
as well as some others. New Hebrides: Tanna, 
Erromanga, Efate, Mau, Nguna, Mai, Tongar- 
iki, Tongoa, Epi, Ambrym, Malekula, Espiritu 
Santo, Pentecost, Aurora; Banks Ids.: Gaua, 
Vanua Lava. 

Wing. — Tanna: c? 153, 159; 9 161. Erro- 
manga: cT 157; 9 154. Efate: c? 155, 155, 156, 
156, 157, 158, 158, 162, 162, 163 ; 9 149, 154, 
154, 155, 157. Mau: & 154, 155. Nguna: 9 
154. Mai: & 165. Epi: cf 157. Tongoa: 

cf 155. Ambrym: 9 152. Aurora: c? 158. 
Pentecost: cT 155. Gaua: c? 157. Vanua 
Lava: cf 157, 158. 

Tail. — Tanna and Erromanga: cf 83, 84, 
89; 9 80, 90. Other New Hebrides Ids.: 23 d* 
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82-91 (86.43); 12 9 79-86 (83.33). Banks Ids.: 
d 80, 82, 84. 

Plumages. — Only the males of this 
species have white spots on the lesser wing 
coverts. In P. perlaius and other related 
species similar spots or shoulder bars, when 
present, occur in both sexes. Males of 
tannensis have the under tail coverts 
mostly yellow, and to a variable extent the 
lower abdomen is yellowish or yellowish 
white. In females the yellowish extends 
much further forward over the entire 
posterior half of the under parts. On the 
upper abdomen the yellow is restricted to 
the tips of the feathers and produces an in- 


distinct barring, which is entirely lacking 
in adult males. 

In juvenals of both sexes the yellow of 
the under parts is as extensive as in the 
adult female, or more so, and tends to be 
deeper and less whitish. Juvenal males 
have fewer white spots on the wing coverts 
than adults, and the spots tend to be gray- 
ish, but they can be distinguished from 
juvenal females by this character. Juve- 
nals have the primaries narrowly tipped 
and edged on the outer vane with yellow. 
Most of the back feathers and wing coverts 
are also tipped with yellow. 

No geographical variation either in size 
or color was found in Ptilinopus tannensis . 


A REVISION OF DUCULA PACIFICA 


This pigeon occurs on a great many 
islands scattered over a very large area in 
the south Pacific. Inevitably specimens 
from several localities w r ere described as 
“new species” by early authors who lacked 
comparative material. Later it was real- 
ized that all belonged to the same species, 
Ducula padfica Gmelin, described from the 
Tonga Islands, but museum material w’as 
still too insufficient and scattered to deter- 
mine how many distinct subspecies exist. 

The present study is based on a splendid 
series of 315 skins from 71 different islands. 
It includes specimens from the type locali- 
ties of all the names which have been ap- 
plied to this species except Sikaiana 
Island. Skins from other islands in the 
Solomons make this single deficiency less 
important. Careful study of this long 
series of specimens show’s the nominate 
race to have a very extensive range. All 
other names that have been applied to this 
species are best considered synonyms of 
D. p. padfica . Nevertheless the isolated 
population found in the Bismarck Archi- 
pelago and the coastal islands of north 
central New’ Guinea is distinctly different 
in size and to a lesser extent in color, and 
is here described as new’. The evidence 
prompting this rather drastic treatment 
is summarized below’. 

This species, like several other species of 
Ducula , has a horny knob at the base of 


the bill, w’hich is absent or very small in 
immature birds. The latter are also 
smaller; they have the gray of the hind 
neck darker, and the plumage of the under 
parts is tinged with brownish and dusky 
as compared with the clear bright vina- 
ceous of adults. Males are somew’hat larger 
than females but are otherwise the same 
externally. Measurements of this species 
are summarized in the table. Undoubt- 
edly a few mis-sexed specimens have 
affected some of the means given. The 
bill w r as measured from the nostril to the 
tip. The number of specimens measured 
is indicated in parentheses. 

The following maximum and minimum 
measurements of the various populations 
should be considered in connection with 
the table: 

Wing. — Solomon Ids.: d 239-255; 9 226- 

237. Santa Cruz Ids.: d 241, 243, 252 ; 9 

231-242. Duff Ids.: d 245; 9 242. Reef 

Ids.: d 241, 243. Banks Ids.: d 241, 245 ; 9 
233, 233, 238. New Hebrides: d 240-250 ; 9 
229?-242. Loyalty Ids.: d 246. Fiji Ids.: d 
241-260; 9 234-256. Tonga Ids.: d 247?; 

9 232,242. Alofals.: d 250. Boscawen Is.: 
9 236, 237, 242. Danger Ids.: d 1 243, 245, 
251; 9 237. Samoa Ids.: d 240-256; 9 232- 

243. Cook Ids.: d 245?, 253; 9 233?, 241, 

244. 

Tail. — Solomon Ids.: d 137-159 ; 9 132- 
150. Santa Cruz Ids.: d 139-157; 9 135- 
153; Duff Ids.: d 145; 9 148. Reef Ids.: d 
143, 150; 9 139, 150. Banks Ids.: d 140-149; 
9 140-145. New Hebrides: d 140-155 ; 9 



1943] 


BIRDS OF THE WHITNEY SOUTH SEA EXPEDITION . 52 


9 


135-150. Loyalty Ids.: cf 137, 145, 153. Fiji 
Ids.: cf 140-161; 9 144-1 GO. Tonga Ids.: cf 
145, 145; 9 146, 146. Alofals.: cf 146. Bos- 
cawen Is.: 9 150, 152, 155. Danger Ids.: cf 
149, 150, 158; 9 144. Union Ids.: 9 135. 
Samoa Ids.: cf 148-1G0; 9 145-152. Cook 
Ids.: cf 153, 158; 9 155,157. 

It will be seen from the table that the 
four birds from the Bismarck Archipelago 
and the seven from Tarawai (D’Urville) 
Island, New Guinea, are distinctly smaller 
than the others. The measurements of 
the Tarawai specimens are quoted from 


the same color distinctions in his series 
from Tarawai Island that were found in 
the Bismarck Archipelago specimens. Be- 
tween the range of D. p. sejuncta and the 
westernmost colonies of D. p. pacifica in 
the Solomon Islands and Louisiade Archi- 
pelago (subsp.?) there is a gap of several 
hundred miles. This species would have 
been collected before now if it occurred on 
the intervening islands such as New 
Britain. It is not surprising that this 
isolated population has become subspeci- 


MEANS OF MEASUREMENTS OF DUCULA PACIFICA (SEE TEXT) 
Locality Wing Tail Bill 



cf 


9 


E. Bismarck Arch. 

229 5 

(2) 

220 5 

(2) 

Tarawai Is., N. G. 

cf $ 

“230-235” (7) 

Solomon Ids. 

243 6 

(9) 

232 0 (10) 

Santa Cruz, Duff, Reef Ids. 
Banks, New Hebrides, 

244 2 

(6) 

238 0 

(6) 

Loyalty Ids. 

245.9 

(8) 

234.8 

(9) 

Fiji Ids. 

250 4 (19) 

244.5(19) 

Tonga Ids. 

247 0 

CD 

237.0 

(2) 

Samoa Ids. 

251.5 (10) 

237.6(12) 

Other Central Polynesian 





Ids. 

247.3 

(4) 

238.0 

(4) 

Cook Ids. 

249.0 

(2) 

239.3 

(3) 


cf 

9 


<3 

i 

9 


133 0 (2) 

126 0 

(2) 

17 0 

(2) 

16 3 

(2) 

cf 9 “130-135” (7) 





146 6 (14) 

140 5 (10) 

18.5(13) 

17.9 (10) 

147 4 (7) 

144.3 

(9) 

18 0 

(4) 

17.8 

(6) 

145.8(15) 

142.9 

(9) 

18. S 

(4) 

18.0 

(1) 

150 0 (15) 

149 4 (17) 

18.8 

(5) 

18.8 

(4) 

145 0 (2) 

146.0 

(2) 

18 3 

(2) 

19.2 

(3) 

153 5 (10) 

147 9 

(8) 

18 1 

(8) 

17.8 

(4) 

150.8 (4) 

147.2 

(5) 

19.2 

(3) 

17.7 

(3) 

155.5 (2) 

156 0 

(2) 

17.5 

(3) 

17.2 

(3) 


Salvadori (1880-2, Ornit. Pap. Mol., Ill, 
p. 73). He remarked that the birds from 
this island are uniformly smaller than 
Polynesian ones. Since the Tarawai-Bis- 
marck population differs also in color, it is 
described as new. 

Ducula pacifica sejuncta, 

new subspecies 

Type. — No. 330,321, Amer. Mus. Nat. Hist.; 
ad.; Loof Is,, Hermit Group, Bismarck 
Archipelago; May 24, 1934; Whitney South 
Sea Expedition (W. F. Coultas) . 

Subspecific Characters. — Smaller than 
typical pacifica; top of head and liind neck pale 
gray, lighter than in pacifica ; under parts slightly 
paler than in that race. 

Range. — Recorded from the Ninigo Group 
(Pihun Is.) and Hermit Group (Loof Is.) in the 
western Bismarck Archipelago, and from two 
islands (Seleo and Tarawai) off the north central 
coast of New Guinea. 

Wing.— L oof: cf 229 (type); 9 218, 223. 
Pihun: <f 230? 

Tail.— Loof: cf 131 (type); 9 125, 127. 
Pihun: cf 135. 

Bill. — cf 17, 17; 9 16, 16.5. 

Remarks. — Salvadori ( loc . cit .) noted 


fically distinct, a process which may have 
been accelerated by the acquisition of more 
sedentary habits. In sejuncta the wing is 
somewhat rounded, with the third pri- 
mary longest. In the larger race, padfica , 
which is known to be of vagrant, roving 
habits, the wing is more pointed, with the 
second primary longest. 

The restricted and irregular distribution 
of this species in the Papuan part of its 
range may be the result of competition 
with closely related species of similar 
ecological requirements, such as D. pistrir 
naria and perhaps D. rubricera. Indeed, 
D. pacifica may have extended its range 
into the Papuan region secondarily from 
Polynesia However, the presence of 
closely related forms to the w r est {D. 
myristicivora and D. concinna) as well as to 
the east (D. p. pacifica , D. oceanica, etc.) 
would suggest that the range of this group 
of species w r as once continuous on suitable 
islands from the Moluccas to eastern 
Polynesia. 
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Ducula pacifica pacifica Gmelin 

Columba pacifica Gmelin, 1789, Syst. Nat., I, 
pt. 2, p. 777, Insulis amicis ( — Tonga Ids.) . 

Globicera tarrali Bonaparte, 1854, Compt. 
Rend. Acad. Sci., Paris, XXXIX, p. 1073, Vani- 
koro, Santa Cruz Ids. 

Globicera sundevaili Bonaparte, 1854, Consp. 
Av., Ill, p. 32, “ab Arnoux. ex Ins. Tonga-tabou 
et Wallis.” Peters (1937, Check-List, III, p. 
44) gives the Loyalty Ids. as the type locality of 
this name, for reasons unknown to me. Speci- 
mens from the Loyalty Ids. and from Tonga 
appear identical. 

Globicera microcera Bonaparte, 1855, Compt. 
Rend. Acad. Sci., Paris, XL, p. 215, “ab Astro- 
labe ex Ins. Vavao, a Zelee, ex Samoa.” I am not 
aware on what grounds Peters ( loc . cit.) restricts 
this name to Samoa, instead of Vavao, Tonga. 
In any event, the birds of Tonga and of Samoa 
appear to belong to the same race. 

Carpophaga frauenfeldi Pelzeln, 1865, Reise 
Novara Voeg., p. 106, Stewart (Sikaiana), Solo- 
mon Ids. 

Globicera farquhari Sharpe, 1900, Ibis, 249, 
Erromanga, New Hebrides. 

Ducula pacifica intensitincta “Neumann” 
Stresem vnn, 1923, Arch. f. Naturg., VIII, p. 
76, Fiji Ids. 

Sijbspecific Characters. — Larger than se- 
juncta. Wing in males averaging about 248 
mm., in females about 238 mm.; head and hind 
neck usually darker gray; coloiation of under 
parts perhaps slightly deeper than in sejuncta. 

Range. — Cook Ids. (Rarotonga) ; Samoa 
(Savaii, Upolu, Tutuila, Olosinga, Ofu, Tau); 
Tonga Ids. (Tongatabu,* Ata, Tofua, Late); 
Union Ids. (Atafu,* Fakaafo); Ellice Ids.* 
(Funafuti); Fiji Ids. (Tuitle, Ongea Levu, Ful- 
anga, Yangasa cluster, Marambo, Kambara, 
Wnngava, Tavunasithi, Namuka Hau, Olorua, 
Oneata, Aiwa, Naiau, Tavutha, Tiiikombia, 
Avea, Kimbombo, Naitamba, Vatu Vara, 
Yathata, Vatauua, Ngele Levu, Nakumbasanga, 
Nukumbalate, Namena, Sovu Rocks, Ovalau,* 
Wakaia,* Mokongai,* Viti Levu,* Kandavu,* 
Kanatliia*) ; other central Polynesian Ids. (Ni- 
uafoo,* Danger, Boscawen, Alofa, Wallis, Niue) ; 
Santa Cruz Ids. ( Duff Group: Disappointment, 
Treasurers; Reef Group: Nupani, Lomlom; Santa 
Cruz Group: Santa Cruz, Anuda, Utupua, Vani- 
koro, Tinakula, Tucopia); Banks Ids. (Valua, 
A anua Lava, Bligh, Gaua) ; New Hebrides (Es- 
piritu Santo, Pentecost, Epi,* Malo,* Malekula, 
Mai, Efate, Erromanga, Aniwa, Tanna, Anei- 
teum*) ; Loyalty Ids. (Lifu, Uvea*) ; New Cale- 
donia; Solomon Ids. (Sikaiana,* Rennell, 
Gower, Buena Vista, Ontong Java, Ramos); 
Louisiade Archipelago* (Duehateau, Teste, 
Suau). 

This species wanders to so many small 
islets that even the above list is undoubt- 

* No specimens were examined from these localities. 


edly not complete. Mr. L. Macmillan, 
while collecting for the American Museum, 
saw one individual of this species on 
Uvea Island, Loyalties, following a hurri- 
cane, but states that native persecution, 
if not other reasons, prevents this species 
from becoming established there. At 
least at the present time, Mr. Macmillan 
considers Ducula pacifica as accidental on 
New Caledonia also. 

Remarks. — Within the wide range of 
D. p. pacifica only slight geographical vari- 
ation exists. Even extremes from other 
localities cannot be distinguished with 
certainty from topotypical Tongan speci- 
mens. The trends of variation, insofar as 
can be judged from the various samples 
available are as follows. Size: central 
Polynesian birds are large. Those from 
the Cook Islands are fully as large, but 
their bills tend to be slightly shorter. The 
birds of the Solomon Islands average 
slightly smaller in all dimensions, as shown 
in the table. Those from southern Mela- 
nesia are intermediate in size, as well as in 
geographical position, between the Solomon 
Islands and central Polynesian groups. 

Perceptible geographical variation in 
color seems restricted in this race to the 
gray of the hind neck and top of the head. 
Some authors have referred to color vari- 
ation in the under wing coverts. I have 
been unable to detect any in the occasional 
specimens in which these feathers are not 
grease-stained. The specimens examined 
from tine Cook Islands were collected al- 
most fifty years ago. They are very 
greasy but appear to average slightly 
darker on the head and neck than Tonga 
birds. Samoan specimens tend to have 
the gray of the hind neck a shade paler. 
Those from the various islands in southern 
Melanesia agree closely with topotypes. 
Sharpe’s type of farquhari from Erro- 
manga must be abnormally dark, unless 
it is immature or grease-stained. In the 
Solomon Islands a tendency toward paler 
coloration can be detected, but the great 
majority of specimens cannot be separated. 
Mayr (1931, Amer. Mus. Novitates, No. 
486, p. 11) reached the same conclusion, 
using specimens from the Santa Cruz 
Islands for comparison. Hence Solomon 



1943] 


BIRDS OF THE WHITNEY SOUTH SEA EXPEDITION . 52 


11 


Islands birds vary slightly towards se- 
juncta in both size and color. On geo- 
graphical ground the records from the 
Louisiade Archipelago probably belong to 
pacifica also, but this population may be 
intermediate if it continues the trends 
noted in the Solomon Islands. The follow- 
ing tabulation is based on variation in the 
shade of gray of the head and hind neck: 

NOTES ON THE RACES 

This Micronesian pigeon has a more 
rounded wing than D. pacifica , with the 
third rather than the second primary 
longest, and is undoubtedly more seden- 
tary. Although its range is much smaller 
than that of pacifica, subspeciation has 
proccded further. 

Ducula oceanica Pmonacha 

Momiyama 

Subspecific Chvr voters. — Doubtfully dis- 
tinct from the following race. Gray of the head, 
neck and breast perhaps a shade paler; back 
less bluish, and more noticeably tinted with 
olive and green than in tci aokai. 

Type Locality. — Yap, Caroline Ids. 

Range. — Palau Ids. and Yap, Caroline Ids. 
Kuroda described a race from Palau which was 
later synonymized with monacha by other Japa- 
nese authors. I have seen no birds from Yap 
Is., but since those of Palau are only doubtfully 
distinct from specimens from Truk, east of Yap, 
the Palau race very probably cannot be upheld, 
as variable characters in this species change more 
or less gradually from east to west. 

Wing. — cT 225, 230, 232; 9 229. 

Tail.— c? 158, ICO; $ 157. 

Bill. — cf 17, 17.5; 9 15.5. 

All measurements are from Palau specimens. 

Ducula oceanica teraokai Momiyama 

Subspecific Chvh voters. — Possible differ- 
ences between this and the preceding race are 
given above. Our series of teraokai differs from 
all other material of this species examined in 
having the back purer blue, without tints of olive 
and green. This series was collected in the 
1890’s, while all the other material was collected 
after 1930. If this distinction in the color of the 
back proves to be the result of age, monacha may 
be united with teraokai , as the other differences 
are negligible. 

Type Locality and Range. — Islands of the 
Truk Atoll, Caroline Ids. 

Wing. — c? 1 227, 227, 234, 236, 237; 9 222, 

228, 232, 233, 235, 237, 241, 242. 

Tail. — d’ 1 156, 159, 160; 9 148, 150, 156, 156. 
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Southern Melanesia 

64 

4 

Fiji 

86 

3 

Samoa and nearby 
islands 

71 

9 

Cook Ids. 
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0 


OF DUCULA OCEANICA 

Bill. — cf 16, 16.5, 16.5, 16.5; 9 16, 16.5, 
16.5, 17, 17. 

Ducula oceanica ?townsendi Wetmore 

Subspecific Chv.r voters. — Gray of the head 
and hind neck, and to a lesser degree of the 
breast, much darker than in the two preceding 
races; bill slightly longei. Differs from the 
following i ace, oceanica , only by being larger, but 
adequate material may reveal that the differ- 
ence is too slight to make it profitable to recog- 
nize town8endi. In describing toicnsendi Wet- 
more mentioned only two adults of the new form 
and one from Kusaie. He described toicnsendi 
as similar to oceanica from Kusaie but “ . . . 
darker on upper breast, foreneck, hindneck, and 
upper back; no whitish line indicated on lower 
eyelid beneath eye; and under tail coverts 
paler.” Careful comparison of a long seiies 
taken at about the same time from the two local- 
ities has not revealed any differences in color. 
Those noted by Wetmore apparently represented 
individual variation. 

Type Locvlity and Rvnge. — Ponape Is., 
Carolines. 

Wing. — cf 230; 9 22S, 231, 233. 

Tail. — c? 157, 15S, 159, 160, 163; 9 157. 

Bill. — c? 17, 17, 17.5, 18; 9 16.5, 17.5, IS. 

Ducula oceanica oceanica 
Lesson and Garnot 

Subspecific Char voters. — Like the pre- 
ceding race, townsendi, but slightly smaller. 

Ti pe Loc vlity. — Kusaie, Caroline Ids. 

R vnge. — Kusaie, Caroline Ids. According to 
Japanese authors, this is the form occurring on 
Jaluit and Elmore Ids. in the Marshall Group. 
Probably specimens from these islands will be 
intermediate between oceanica and the following 
race, in agreement with the cline toward diminu- 
tion of size from west to east which is noticeable 
in this pigeon. Ducula oceanica was secured 
at an early date on the Gilbert Ids., but nothing 
is known of the racial affinities of that popula- 
tion. It is best referred tentatively to D. o. 
oceanica until a comparison becomes possible. 

Wing.— cf 226, 229, 232, 232; 9 220,220,223? 

Tail. — cP 154, 154, 157, 158, 159 ; 9 148, 148, 
149, 149, 151, 154. 
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Bill.— cF 17.5, 18, IS, 18, 18.5, 19; $ 17.5, 
17.5, 18.5, 19. 

Ducula oceanica ratakensis 
Takatsukasa and Yamasliina 

StrBSPBCiFic Characters. — Like oceanica , but 
smaller. 

Type Locality. — A rno, Marshall Ids. 

Range. — Amo and Wotje, Marshall Ids. 

Measurements. — A mo: cF wing: 203? (juv. 
quills); tail: 138 (ad. rectriccs?); bill: 17.5. 
Wotje: 9 wing: 218 (much worn, ad. ?); tail: 
137; bill: 18.5. From original description 
(1932, Dobuts. Zasshi, XLIV, p. 221) : “Wing 
6 cF, ad., 211-217; 3 9 , ad., 208-213.” 

I am greatly indebted to Mr. J. L. 
Peters for the loan of two specimens of this 
race from the collection of the Museum of 
Comparative Zoology. As will be noted 
from the qualifications above, they are not 
in very good condition for measuring. 
However, since the measurements of the 
original deseribers also indicate a small 
bird, ratakensis must be maintained. It 
is possible, however, that further material 
may show this impression of small size to 
have resulted from the measurement of 
birds in badly worn plumage or subadult. 

The original deseribers also attributed 
certain peculiarities of color to ratakensis. 
Since these seemed at variance with the 
type of geographical variation occurring in 
this species, it was not surprising to find 
that the specimens examined are indis- 

NOTES ON DUCULA GOLIATH , 

Ducula goliath G. R. Gray 

Range. — New Caledonia and the Isle of Pines. 

Wing— cF 292, 295, 300; 9 294, 295, 801 , 

301, 307. 

Tail.— cF 210, 214, 218; 9 206, 210, 212, 

220,236. 

Weight. — T he weights of the four birds 
whose wing lengths are italicized, given in 
the same order, were: cF 1 697, 680.6; 9 

711.2, 716 gms. Mr. L. Macmillan, who 
collected these specimens, states that the 
females were in laying condition; the 
heavier one had a shelled egg in the ovi- 
duct. Since the weight of female birds is 
known to increase considerably during 
the laying season, perhaps the female is 
normally no heavier than the male, al- 
though the other measurements suggest 


tinguishable from Kusaie specimens in 
coloration. 

The primaries of Ducula oceanica become 
greatly abraded. This is very noticeable 
in our series of typical oceanica from Kusaie 
and, together with the poor condition of the 
two specimens of ratakensis examined, 
makes it impossible to reach a final conclu- 
sion as to whether it is necessary to recog- 
nize three size races, toumsendi, oceanica 
and ratakensis . 

Remarks. — The four species, Ducula 
pacifica , oceanica , aurorae (Society Islands) 
and galeata (Marquesas Islands) form a 
superspecies (together, perhaps, with other 
Papuan and East Indian species). Mayr 
(1940, Amer. Nat., LXXIV, p. 270) has 
mapped the distribution of these four 
species. D. galeata , although specialized 
as regards gigantism and hypertrophy of 
the bill excrescence, is in coloration closer 
to the more primitive pacifica-oceanica 
group than is aurorae. The latter differs 
from the other three species by lacking 
the chestnut under tail coverts, by having 
a distinct immature plumage and by the 
deep blue rather than greenish blue color 
of the upper parts. It is therefore better 
to consider galeata as independently de- 
rived from the oceanica and pacifica groups 
rather than directly from aurorae , as w T as 
done in the map referred to. 

D. BAKERI AND D. LATRANS 

that the female in goliath may actually be 
larger. 

All the examined specimens are from New 
Caledonia. 

Ducula bakeri Kinnear 

Type Locality. — Espiritu Santo, New 
Hebrides. 

Ranoe. — Larger islands of the northern New 
Hebrides (Espiritu Santo, Pentecost, Ambrym, 
Aurora) and Banks Ids. (Vanua Lava, Gaua, 
Bligh) . It will not be surprising if this species is 
eventually found to occur on Malekula, New 
Hebrides, also. 

Wing. — New Hebrides: Espiritu Santo: cF 
224, 225?, “230” (type, fide Kinnear), 235; 9 
224? Ambrym: 9 218. Aurora: cF 221. Banks 
Ids.: Vanua Lava: cF 218, 222, 222, 223, 223, 
224, 224, 224; 9 216, 218. Bligh: cF 224. 
Gaua: <7 219. 
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Tail. — New Hebrides: Espiritu Santo: d* 
“162” (type)* 175, 175; 9 167. Ambrym: 9 
169. Aurora: cf 159, 162. Pentecost: 9 162. 
Banks Ids.: Vanua Lava: cT 159, 161, 162, 166, 
167, 167, 170; 9 151, 153. Bligh: & 158. 

Gaua: cT 164. 

Remarks. — The above measurements 
make it quite certain that Banks Islands 
specimens average slightly smaller than 
those of the New Hebrides. Perhaps this 
difference, which is paralleled in many 
other species, is correlated with the smaller 
size and lower elevation of the islands in 
the Banks Group. I can detect no other 
difference between the two populations. 

Juvenals with down still clinging to 
their feathers scarcely differ in coloration 
from adults. They are duller, however, 
with the gray of the head washed with 
blackish and reddish brown, and with the 
maroon areas, especially the band across 
the shoulders, duller. Juvenals also lack 
the bluish gray bloom on the wings, and 
their rectrices are narrower and become 
somewhat pointed with wear. 

Ducula latrans Peale 

Range. — Fiji Ids. Specimens were ex- 
amined from the following islands: Matuku, 
Totoya, Moala, Naiau, Thithia, Tavutha, 
Mango, Avea, Vanua Mbalavu, Naitamba, 
Vatu Vara, Thikombia, Tavinui, Rambi, 
Vanua Levu, Koro, Ngau, Viti Levu, Ovalau 
and Kandavu. The species has been recorded 
also from Kanathia, Wakaia and Mokongai. 

Wing. — Matuku: cf 243; 9 227. Moala: 

c? 223, 230, 233, 235, 237; 9 225, 227, 229. 
Naiau: cf 232. Thithia: 9 229? Tavutha: 

cf 241, 245 ; 9 230. Mango: cf 240?, 245. 

Avea: cf 243. Vanua Mbalavu: cf 252+ 
(!), 236+; 9 231, 239. Naitamba: <f 24 2. 

Thikombia: cf 240, 241. Taviuni: 9 238. 

Vanua Levu: 9 232. Ovalau: 9 237. Viti 
Levu: <f 230, 235?, 235?; 9 230, 231, 232, 233+. 
Kandavu: cf 242. 

Tail.— 14 cf 167-186 (176.7); 7 9 103-178 
(169.4). 


The small samples available from each 
island tend to give to individual variation 
the appearance of geographical variation. 
The sexing is from the labels and may in- 
clude a few errors. It will be noted that 
one male from Vanua Mbalavu is very 
large; this specimen is a giant, visibly 
larger than all other specimens. Although 
the longest primaries are in molt, its wing 
length is considerably greater than in 
other skins. One of the females from this 
island, if correctly sexed, is unusually 
large, but the other pair is of normal size. 

Remarks. — Ducula latrans varies con- 
siderably in the shade of gray of the head 
and hind neck. In lighter birds this area 
is set off from the back; in darker ones the 
two blend. No geographical variation in 
color could be detected. 

Relationships of the Species. — D. 
goliath has been thought to differ from all 
its congeners by having forked tips on the 
feathers of the breast and upper back. 
Most specimens of D. bakeri , however, 
have a few such feathers, but I have been 
unable to find any in brenchleyi or latrans . 
This, as well as general coloration, shows 
bakeri to be most closely related to goliath 
and not to latrans as stated by Kinnear in 
the original description. These four spe- 
cies are in some respects rather unspecial- 
ized, and it is difficult to say to which of 
the species found on the larger islands to 
the west they are most closely related. 
They have a resemblance to the unspecial- 
ized group of species which includes 
rosacea , pickeringii and perhaps cineracea, 
but whether this indicates close relation- 
ship or chance retention of more or less 
primitive characters in two long separated 
groups is uncertain. 


NOTES ON COLUMBA VITIENSIS 


This pigeon is one of a group of closely 
related species, most of which still replace 
each other geographically as follows: 
janthina (Japan and nearby islands), 
versicolor (Bonin Islands), jouyi (Riu Kiu 
Islands), pallidiceps (Bismarck Archipelago 
and Solomon Islands), vitiensis (Moluccas, 
New Guinea, Solomon Islands and Poly- 


nesia) and norfolcicnsu (eastern Australia). 
Stresemann (1939, Jour. f. Ora., 
LXXXVTI, p. 351) has published a map 
showing the distribution of some of these 
species. C. pallidiceps , vitiensis and norfol- 
densis probably evolved in New Britain, 
New Guinea and Australia, respectively. 
Later, pallidiceps and vitiensis spread to 
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the Solomon Islands, but in neither instance 
has this population become subspecifically 
distinct. C. vitiensis is unknown from 
New Britain, although that island is, of 
course, closer to New Guinea than are 
the Solomons. The interesting probability 
thus exists that vitiensis has been unable 
to colonize New Britain, the home island 
of pallidiceps , though both species have 
secondarily colonized the Solomons, where 
they occur side by side. 

Although vitiensis appears to have been 
once one in a chain of subspecies which 
eventually extended from Japan to Aus- 
tralia, it has been distinct long enough to 
divide secondarily into eight subspecies. 
Two of these, metillica of the Lesser Sunda 
Islands and griseogularis of the Philippines, 
both characterized, among other things, by 
having the throat gray in both sexes, do not 
come within the scope of the present notes. 
The widespread race halmaheira occurs in 
the Moluccas, New Guinea and the Solo- 
mons. Since the Polynesian races are 
closely related to halmaheira, it is desirable 
to state the racial characters of this race. 
They are: throat and cheeks white in both 
sexes; scapulars and wing coverts sooty 
black with conspicuous green and ame- 
thyst margins ; plumage highly iridescent ; 
size large. Of the four Polynesian races, 
that of the New Hebrides is most like 
halmaheira, while the Fijian form is also 
similar but continues a trend towards duller 
coloration and smaller size. The other 
two races, one native to New Caledonia 
and one to Samoa, are much more distinct 
and do not continue the cline just de- 
scribed. Presumably their c renter dis- 
tinctness is to be attributed to the genetic 
effects of more complete isolation upon one 
or a few islands, rather than to longer iso- 
lation. Columba vitiensis probably reached 
the New’ Hebrides from New’ Guinea and 
spread to the other Polynesian localities 
from there. 

Columba vitiensis leopoldi Tristram 

Subspecific Characters. — Throat and 
cheeks white in the male, washed with gray in 
the female; dark coloration of crown extending 
below the lores as a malar spot and narrow line 
below the eyes; scapulars and wing coverts dull 
black with inconspicuous margins; color similar 


to halmaheira but duller, and as a result the dark 
gray ground color of the under parts is much less 
concealed by iridescent green and amethyst 
tints, especially in the female; size medium, 
wing averaging about 7 mm. shorter than in 
halmaheira . 

Rvncie. — New Hebrides (Aneitcum, Tanna, 
Aniwa, Erromanga, Efate, Nguna, Makura, 
Mai, Epi, Lopovi, Pauuma, Ambrym, Male- 
kula, Malo, Espintu Santo) and Torres Ids. (Lo, 
Hiw) . It is surprising to find this species in the 
Torres Ids. but not in the Banks Ids.; yet the 
Whitney Expedition collected extensively in the 
latter group without securing it. 

Wing. — New Hebrides: Tanna: c? 249. 
Aniwa: c? 237. Efate: c? 229. Makura: 9 
223+. Mai: 9 214. Malekula: 230; 9 

224, 225? Malo: 9 228?; Espiritu Santo: d* 
224, 227, 232, 233. Torres Ids.: Hiw: & 242. 

Tail. — Now Hebrides: Taima: cf 171. Efate: 
cP 157. Makura: 9 162. Mai: $ 150. Male- 
kula: cT 160; 9 155. Malo: $ 152. Espiritu 
Santo: c? 151, 159, 103, 164; 9 164. Torres 

Ids.: Hiw: cf 169. 

Notes on Plumage. — Females vary in 
the amount of gray present on the throat 
and cheeks, but I believe it is never entirely 
absent. This is difficult to determine from 
the specimens at hand, most of which have 
the head feathers soiled and saturated with 
plaster. The pigmented malar spot and 
line beneath the eye are reduced or absent 
in a few’ individuals. It is interesting to 
note that such a spot, or a suggestion of 
one, occurs as an individual variation in 
about ten per cent of skins of halmaheira . 
Females in fresh plumage are dark slate 
gray below; viien viewed in certain lights, 
tints of green and amethyst are conspicu- 
ous. This is the plumage described by 
Salvadori (1893, Cat. Birds, XXI, p. 318) 
from a skin from Anciteum. In w’orn 
plumage the breast feathers in the female 
become noticeably reddish, and the gray 
feathers of the abdomen acquire dull chest- 
nut tips. The coloration of males is similar 
but brighter and more iridescent, with the 
breast always noticeably reddish; the 
changes with w’ear are as in the female. 
Males of leopoldi are thus more like halma- 
heira in coloration than are females but 
average duller and grayer than that race. 
Juvenals of the New’ Hebrides race are like 
dull-colored females. Their color changes 
greatly as the result of fading, bleaching 
and w’ear and becomes very dull and brown- 
ish, tinged with rufous ventrally. 
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Columba vitiensis vitiensis 
Quoy and Gaiinard 

Sub specific Ch vracters. — Throat and 
cheeks white in males, washed with grayish in 
females; upper parts similar to leopoldi , but 
lighter and with a grayish bloom which reduces 
the iiidescenco and makes the coverts less black- 
ish; under parts prevailingly vinaceous or dull 
chestnut (worn plumage) ; gray of under parts, 
as compared with leopoldi , paler and much re- 
duced, being in evidence only on the flanks and 
under tail coverts; size small. 

R vnge. — Fiji Ids. Specimens were examined 
from Ongea Levu, Fulanga, Marambo, Kam- 
bara, Namuka Ilau, Mothe, Aiwa, Totoya, 
Moala, Vanua Vatu, Thithia, Tuvatha, Kata- 
vanga, Mango, Munia, Thikombia Ilau, Avea, 
Vanua Mbalavu, Kimbombo, Naitamba, Vatu 
Vara, Yathata, Taviuni, Kio, Namena, Makon- 
gai, Wakaya, Mbatiki, Nairai, Yanutha, 
Ovalau, Viti Levu, Vatu Lcile, Ngualito, Waia, 
Mathatoni, Nathoulla, Yasawa, Kandavu, 
Ono, Yankuve and Vanua Kula. Others have 
recorded the species fiom Vanua Levu and 
Ngau. 

Measurements. — Single specimens or small 
series from each of no less than forty-two islands 
as just listed were available. There is no indi- 
cation of geographical variation within this uni- 
form race. The measurements for C. v. vitiensis 
have therefore been combined. That this pro- 
cedure is justified is further indicated by the 
low values obtained for the Standard Devia- 
tion (<r) and Coefficient of Variation (V). If 
populations differing appreciably in average 
wing and tail lengths had been mixed, these 
values would very likely have been larger. 

Wing.— 27 c? 2l4r-239 (226.15); cr - 5.20; 

V = 2.3. 26 $ 20S-226 (217.5); <r * 4.81; 

V - 2.21. 

T\il. — 27 152-172 (160.59); <r - 5.19; 

V — 3.23. 28 9 146-163 (155.11); c = 4.79; 

V = 3.09. 

Notes on Plumage. — As Salvadori 
noted (op. cit., p. 317), females of vitiensis 
are duller and have the uwbr parts less 
vinaceous than nnles. As in leopoldi , a 
pigmented malar spot and line beneath 
the eye are almost always present; in 
females they Lbnd with the gray of the 
cheeks. Females also have the scapuhrs 
and wing coverts slightly more brownish 
and less grayish. In ju vena Is the breast 
feathers are gray, tipped with rufous to 
produce a barred effect; this appearance 
is not present in the fluffy feathers of the 
abdomen, which are more broadly tipped 
with rufous. In juvenals in worn plumage 
the under parts become dull rufous washed 
with grayish on the flanks and breast. 

The sexual difference in throat color is 


constant in this race and noticeable even 
in juvenals. 

Columba vitiensis castaneiceps Peale 

Subspecific Chvr voters. — Throat and 
cheeks white in the male, tending to be gray in 
the female; plumage slaty gray with a con- 
spicuous greenish and slight reddish iridescence; 
crown purple-chestnut contrasting with neck 
and back; a few feathers of the same color usually 
extend around the margin of the white throat 
patch. 

R vnge. — Western Samoan Ids. (Savaii, 
Upolu, Manono, Apolima). 

Wing.— Savaii; cf 1 237; 9 220?, 222, 225, 

226, 228, 230. Upolu: cf 228, 231?, 232, 233; 

$ 222 . 

Tail.— Savaii: c? 162; 9 148, 155, 156, 157, 
160, 165. Upolu: 155, 156, 159, 161; 9 

147, 153. 

Notes on Plumage. — In cistmeiceps 
the reddish coloration and iridescence 
noticeable in the other Polynesian races of 
this species are almost entirely lacking, 
except on the crown. Even in worn plu- 
m ige the feathers of the under parts do not 
acquire rufous tips, but remain gray. It is 
interesting to find that in the only juvenal 
in the series the ventral feathers are tipped 
with dull rufous and the specimen is 
scarcely separable from immatures of 
vitiensis . 

In females the white throat patch tends 
to be smaller, and there is not such a dis- 
tinct break where it meets the gray of the 
breast as in males. Some of the females 
have the throat and cheeks washed with 
grayish, but as in leopoldi the condition 
of the specimens hinders a study of this 
variation. In this race the malar spot 
and line are usually absent; only one of 
fifteen skins has them well developed. 

Columba vitiensis hypoenochroa Gould 

Subspecific Characters. — (Male only. ) 
Throat and cheeks white; crown, hind neck 
and under parts except under tail coverts purple- 
chestnut, glossed with amethyst; upper parts, 
except crown and hind neck, like leopoldi; size 
large. 

Range. — New Caledonia, Isle of Pines, 
Loyalty Ids. (Mare, Lifu, Uvea). 

Wing. — New Caledonia: d 1 243, 247. Mare: 
c? 248. Lifu: & 240; 9 235. Uvea: cT 241. 

Tail. — cf 1 167, 170, 170, 176, 177; 9 170. 

Weight. — Loyalty Ids.: d 1 373, 426, 441, 459; 
9 456. 

Remarks — W e have only one female 
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of this race. This specimen is bleached 
and worn but agrees quite well with Salva- 
dor's description. Females of hypoeno- 
chroa are evidently much like those of 
leopoldi, but adequate material of the 
former will probably show that some dif- 
ferences in addition to size exist. Sexual 
color dimorphism is much greater in hyp - 
oenochroa than in other races of vitiensis. 
Males of this race usually have a pig- 
mented malar spot and line beneath the 
eye. Mayr (1940, Amer. Mus. Novi- 
tates, No. 1057, p. 2) has already pointed 
out that the birds of the Loyalty Islands 
and New Caledonia are identical and that 
Sarasin’s race uveoensis cannot be upheld. 

It may be mentioned here that it now 
seems probable that Lord Howe Island 
was formerly inhabited by a race of this 
pigeon, now extinct, which Mathews has 
named. 

Columba vitiensis godmanae Mathews 

Raperia godmanae Mathews, 1915, Austr. 
Av. Rec., Ill, p. 24, Lord Howe Is. 

No specimen of this bird is known, and 


the description is based upon a painting 
by Raper. Peters (1937, Check-List, III, 
p. 70) suggested that the locality attributed 
to the bird portrayed by Raper was prob- 
ably erroneous and considered the above 
name a synonym of halmaheira. Hind- 
wood, however, in his recent paper on the 
birds of Lord Howe Island (1940, Emu, 
XL, p. 10, footnote) has shown that Raper 
visited Norfolk Island several times and 
probably stopped at Lord Howe Island or 
obtained birds from there. He also quotes 
many early accounts which leave no doubt 
that a large pigeon, which became extinct 
at an early date, inhabited this island. It 
thus appears probable, though by no 
means certain, that Raper’s painting por- 
trays this extinct bird. The painting, 
which Hindwood has had reproduced, ob- 
viously represents some form of Columba 
vitiensis which might be halmaheira or the 
male of leopoldi. Lord Howe Island is so 
isolated, however, that if this species oc- 
curred there, it was probably racially dis- 
tinct; this race may be tentatively listed 
under the name godmanae. 


SOUTHERN MELANESIAN RACES OF MACROPYGIA MACKLINAYI 


The following tabulation of measure- 
ments of adults of this dove indicates that 
two races may be recognized in southern 
Melanesia, a small one from the Santa 
Cruz Islands and a large one from the New’ 
Hebrides and Banks Islands. 

Locality Wing Length 

New Hebrides 19 cf 153-166 9 9 150-161 

(158.53) (154.44) 

Banks Ids. 1 cf 157 3 9 148-155 

(151.67) 

Santa Cruz Ids. 9 cf 148-154 4 9 139-153 

(150.22) (148.25) 

Tail Length 

New Hebrides 11 cf 166-194 10 9 160-180 
(17S.36) (171.4) 

Banks Ids. 0 2 9 165, 165 

Santa Cruz Ids. 4 cf 157-167 3 9 164-171 

(164.0) (167.67) 

Macropygia mackinlayi mackinlayi 
Ramsay 

Macropygia mackinlayi Ramsay, 1878, Proc. 
Linn. Soc. New South Wales, II, p. 286, Tanna 
Is. (gray phase). 


Macropygia rufa Ramsay, 1878, ibid., p. 287, 
Sandwich (Efate) Is. (rufous phase) . 

Subspecific Characters. — Larger and 
longer-tailed than the other races; coloration 
slightly paler than that of the following race, 
much paler than that of the non-Polynesian 
races; occurs in a gray phase unknown in the 
other races of the species. 

Range. — New Hebrides: Aneiteum — 1, 
Tanna — 5, Erromanga — 1, Efate — 4, Mau — 1, 
Mai — 2, Tongoa — 2, Tongariki — 2, Epi — 3, 
Lopovi — 1, Pauuma — 2, Ambrym — 6, Male- 
kula — 3, Pentecost — 1, Aurora — 3, Aoba — 18, 
Malo — 2, Espiritu Santo — 5, Dolphin — 1. Banks 
Ids.: Meralav — 3, Gaua — 3, Vanua Lava — 3, 
Valua — 3. (The figures indicate the number of 
specimens examined.) 

Wing. — New Hebrides: Aneiteum: cf 158. 
Tanna: cf 159, 161; 9 160, 161. Erromanga: 
cf 166. Efate: cf 153, 156, 159, 162; 9 150, 150, 
155. Mau: cf 161. Mai: 9 157. Tongariki: 
cf 155. Epi: cf 158. Lopevi: cf 160. Aurora: 
cf 158. Aoba: cf 156, 157, 158; 9 150, 153, 

154. Espiritu Santo: cf 156, 157, 162. Banks 
Ids.: Meralav: 9 148. Gaua: cf 157. Vanua 
Lava: 9 152. Valua: 9 155. 

Tail. — New Hebrides: Tanna: cf 172, 181; 
9 170+ , 177. Erromanga: cf 194. Efate: cf 
176, 178, 180; 9 160, 167, 169. Mau: cf 190. 
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Mai: 9 170. Tongoa: 9 172, 180. Tongar- 
iki: & 166. Epi: cf 173. Ambrym: 9 174. 
Aoba: cf 175; 9 175. Espiritu Santo: cT 177. 
Banks Ids.: Vanua Lava: 9 165. Valua: 9 
165. 

Color Phases. — This race occurs in a 
normal brown phase and in a rarer gray- 
phase. In the latter, brown coloration is 
entirely lacking, except perhaps on the 
under tail coverts, which are pale buffy 
white. Intermediates between the two 
phases do not occur. In worn plumage, 
females of the brown phase become some- 
what grayish on the breast, but examina- 
tion of the less faded parts of their plum- 
age shows at once that they are not inter- 
mediate. A gray juvenal from Aoba is as 
completely gray as adults of this phase. 
The above suggests that the gray phase is 
controlled by a single alternative genetic 
factor. Phases are unknown in other 
races of this species or in other species of 
the genus. 

The two phases of Macropygia mackin- 
layi were at first believed to be distinct 
species, while Peters (1937, Check-List, 
III, p. 81) considered them to represent 
the sexes. That the brown and gray birds 
represent color phases which occur inde- 
pendently of age or sex became apparent 
as soon as adequate material of this race 
was collected for the first time by the 
Whitney Expedition. Five of fifteen speci- 
mens taken on Tanna Island in the southern 
New Hebrides by the American Museum 
collector, L. Macmillan, were in the gray 
phase, and this proportion is probably a 
fair indication of their proportions on this 
island. He believed that the gray phase 
is more common in the higher parts of 
Tanna, but this requiies confirmation. Of 
seventy-eight skins from other islands, one 
from Mau, an island off the north coast of 
Efate in the south central New Hebrides, 
and one from Aoba in the northern part of 
the group are in the gray phase. This is a 
small proportion, but it is interesting that 
the mutation has been carried the length 
of the New Hebrides. With the exception 
of these two skins, the gray phase has ap- 
parently been taken only on Tanna. It 
might be expected that gray birds would 
be commoner in the other southern islands 
near Tanna; this may be true but only 


to a limited extent. Macmillan reports 
that of fifty birds observed on Erromanga 
only one was gray. Regarding Aneiteum 
we know only that the single specimen col- 
lected there is brown. 

Notes on Plumage. — Several species 
of Macropygia have a patch of specialized 
feathers on the breast. In M. mackinlayi 
these feathers are forked at the tip and 
have black bases which in the females ex- 
tend nearer to the tips of the feathers and 
produce distinct black spots on the breast. 
In the males this black is scarcely or not 
at all visible. This is the principal color 
difference between the sexes. The ventral 
surface is slightly paler chestnut in the 
female and with wear becomes pale rufous 
stippled with grayish white on the breast. 
The coloration of males seems to be less 
affected by plumage wear. 

In juvenals of both sexes the breast 
feathers are not bifid; they are more black 
than those of adult females, only the tips 
being brown. Hence the blackish breast 
contrasts with the remainder of the under 
side more than in adults. The dorsal 
feathers in juvenals have blackish sub- 
terminal areas followed by clearly defined 
brown tips. Their wing feathers are also 
brown tipped. 

The only sexual color difference in the 
gray phase is the more extensive black 
mottlings on the breast in the female. The 
plumage of this phase has a peculiar ap- 
pearance, as though a white powder had 
been sifted over it. As noted above, 
brown phase birds in worn plumage acquire 
this stippled appearance to some extent. 
These markings are apparently equally 
present in both phases, but mostly con- 
cealed by the brown coloration of the com- 
mon phase. Gray juvenals differ from 
adults as do those of the browm phase, 
except that all brown markings are re- 
placed by gray. 

Macropygia mackinlayi troughtoni 
Kinghorn 

Macropygia rufa troughtoni Kinghorn, 1937, 
Proc. Zool. Soc. London, p. 177, Vanikoro, Santa 
Onus Ids. 

Subspuoific Ch vr voters. — As compared with 
the large pale race, mackinlayi , of the New 
Hebrides and the small, deep chestnut race. 
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arossi , of the Solomons, tronghtoni agrees in 
coloration with mackitdayi , though slightly more 
chestnut, and in size with arossi, though con- 
siderably larger. Kinghorn compared the Santa 
Cruz birds only with arossi and not with mackir i- 
layi, to which they are much more closely allied, 
and it is quite by accident that tioughtoni may be 
accepted as a somewhat poorly differentiated 
race. 

Range. — Santa Cruz Ids. (Vanikoro, Utupua, 
Santa Cruz, Tinakula, Lomlom). 

Wing. — Vanikoro: <f 150; $ 139, 152. 

Utupua: cf 149, 149, 149. Santa Cruz: cf 148, 
152,153; 9 149,153. Tinakula: cf 148. Lom- 
loin: cf 154; 9 147+ . 

Tail. — Vanikoro : cf 157?; 9 108. Utupua: 
cf 166, 166? Santa Cruz: 9 171. Lomlom: cf 
167?; 9 164. 


Remarks. — The observations on plum- 
age made for the preceding race apply to 
troughtoni, except that the gray phase is 
unknown. The long, graduated tail is 
rarely in perfect condition for measuring, 
but there is little doubt that the tail is 
relatively, as well as absolutely, longer in 
mackinLiji than in troughtoni and the other 
races of this dove. Banks Islands birds are 
closest to mackinlaiji , but they are more or 
less intermediate. The two races are very 
similar in coloration; individuals cannot be 
identified, but in a series of troughtoni the 
chestnut coloration averages perhaps a 
shade deeper. 


THE POLYNESIAN RACES OF CHALCOPHAPS INDICA 


The southeastern part of the range of 
this dove is occupied by four subspecies, 
all of which lack the white forehead and 
superciliary stripes found in the other 
races. 

These four subspecies may be separated 
as follows: 


Rynge. — Santa Ciuz Ids. (Disappointment, 
Lomlom, Fenualoa, Nupani, Tinakula, Utupua, 
Vanikoro), Torres Ids. (Lo, Hiw), Banks Ids. 
(Bligh, Vanua Lava, Gaua), New Hebrides 
(Espiritu Santo, Maio, Malekula, Ambrym, 
Pauuma, Epi, Efato, Erromanga, Tanna, 
Futuna — near Tanna, Aneiteum and probably 
others), Loyalty Ids. (Mare, Lifu, Uvea). The 


A— Shoulder patch white in adults of both sexes. 

1. — Size medium (wing 12 9 : 151-160; 14 cf : 155-170 timoriensis. 

2. — Size large (wing 1 “9”: 160; 3 cf : 168?, 169?, 172 longirostris. 

B. — Shoulder patch white in males, brownish gray or grayish white in females. 

1. — Size small (wing 16 9 : 135-147; 24 cf : 136-153) sandwichensis. 

2— Size medium (wing 6 9 : 149-153; 9 cf : 153-163) chrysochlora. 


The only specimen of longirostris sexed as 
female is violaceous on the breast instead 
of brownish, as are the females of other 
races, and may be a male despite the small 
size. Regardless of what the color char- 
acters prove to be, longirostris is valid be- 
cause of its large size. Only Australian 
specimens are included in the above meas- 
urements of chrysochlora. 

Chalcophaps indica sandwichensis 
Ramsay 

Type Locality. — Efate, New Hebrides. 

Subspecific Characters. — Much like chryso- 
chlora, but smaller; breast, crown and upper 
back in males vinaceous cinnamon; in males 
of chrysochlora in fresh plumage these regions 
are perceptibly lighter, more violaceous, but 
many worn specimens are inseparable; the wing 
patches are slightly less conspicuous in both 
sexes in sandu ichensis; females of the two races 
are otherwise identical in coloration. 


species was observed but not collected on Mare 
by Macmillan. 

Wing. — Santa Cruz Ids.: Disappointment: <f 
142. Lomlom: cf 142, 142, 144, 144, 144; 9 139. 
Nupam: cf 139. Tinakula: cf 140; 9 141, 

142. Utupua: cf 136, 140; 9 138. Torres 

Ids.: Lo: cf 141,147,147; 9 136. Bankslds.: 
Bligh: 9 136. Vanua Lava: cf 143. Gaua: 9 
135. New Hebrides: Espintu Santo: cf 147. 
Malo: cf 147, 147. Malekula: cf 153. Am- 
brym: cf 143, 149. Pauuma: cf 153; 9 142. 
Epi: cf 148; 9 147. Efate: 9 141, 142, 144, 
145, Erromanga: cf 144? Tanna: <f 146+ ; 9 
144. Loyalty Ids.: Lifu: 9 145 +. Uvea: 9 
145? 

Tail. — Santa Cruz Ids.: Lomlom: cf 81, 83; 
9 81. Fenualoa: cf 83. Nupani: cf S6. Tina- 
kula: 9 83. Torres Ids.: Lo: cf 77, 87; 9 82. 
Banks Ids.: Bligh: 9 85. Vanua Lava: cf 84. 
Gaua: 9 81. New Hebrides: Espiritu Santo: 
cf 88. Malo: cf 90, 92. Malekula: cf 90. 
Ambrym: cf 87, 91. Pauuma: cf 92; 9 86. 

Epi: 9 92. Efate: 9 85, 87, 89, 90. Erro- 
manga: cf 89. Tanna: cf 88; 9 91. Loyalty 
Ids.: Lifu: 9 93. 
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There is a slight increise in size from 
north to south but no perceptible difference 
in color. From the Loyalty Islands we 
have only two specimens, both females; in 
neither of these can the wing length be 
determined with certainty. Brasil (1916, 
Rev. Franc, d* Orn., IV, p. 195) records the 
wing length of a female from Lifu as 147 
mm. The measurements of these three 
birds are nearest to those of s'indwicheiisis , 
to which the Loyalty Islands population is 
here tentatively referred. It is possible 
that a better series would show them to be 
closer to chrysochlora . 

Chalcophaps indica chrysochlora Wagler 

Columba chrysochlora Wagler, 1827, Syst. Av., 
Columba, sp. 79. New South Wales designated as 
type locality by Mathews. 

Chalcophaps chrysochlota disjunct a Brysil, 
1916, Rev. Franc. d’Orn., IV, p. 195, New 
Caledonia. 

Subspecific Chyr voters. — This race is 
nearest to sandwichensis but is larger; there are 
also slight color diffeiences as noted above; from 
longirostiis, chrysochlora differs by being smaller, 
and perhaps adequate material of the former will 
reveal color differences. C. i. chrysochlora is also 
very similar to timoriensis , and some males are 
indistinguishable. Those of chrysochlora avci- 
age slightly grayer and less violaceous ventially, 
and the white patch on the bend of the wing is 
in many individuals less pronounced, a smaller 
portion of each feather being white; they usually 
have the neck and upper back less suffused with 
slate color. Females of chrysochlora have the 
wing patch grayish, while in adult females of 
timoriensis it is white as in the male; chr ysochlora 
also averages slightly smaller than timoriensis. 

Range. — In Polynesia: New Caledonia. Else- 


where: LoidHowels.; eastern Australia; east- 
ern New Guinea westward to the Oriomo R. and 
Astrolabe Bay; Manarn; D’Entrecasteaux 
Archipelago; Trobriand Ids.; Woodlark Group; 
Bonvouloir Group; Louisiade Archipelago. 

Wing. — New Caledonia: cf 154, 154 ; 9 
149 + ; New South Wales: cf 1 155, 156, 156, 
163; 9 149, 151, 151. 

Tyil. — New Caledonia: c? 96, 100, 101; 9 

97. New South Wales: d 71 88, 92, 95, 97; 9 

92, 94, 97. 

New Caledonian specimens are distinctly 
larger than those of the New Hebrides and 
nearer both in wing and tail measurements 
to chrysochlora , even when comparison is 
limited to topotvpical specimens from New 
South Wales. They are fully as large as 
those of many of the Papuan islands and 
other tropical parts of the range of chryso- 
chlora. Brasil based disjuncta on supposed 
size differences, but the difference in size 
between sandwichensis and chrysochlora is 
certainly not sufficient to justify an at- 
tempt to maintain an intermediate race 
between them. Brasil and others, perhaps 
influenced by Gould's name Iongirostris , 
have emphasized variation in bill length 
in this dove. Aside from slight, scarcely 
demonstrable differences correlated with 
variation in general size (of which wing 
length is the best indicator available) I 
have found no variation in bill length in the 
races studied. The difference in color be- 
tween sandwichensis and chrysochlora is so 
slight that it was of no aid in allocating the 
few specimens available from New Cale- 
donia and the Loyalty Islands, all of which 
are in rather poor plumage. 


NOTES ON GALLI COLUMBA STAIRI 


This ground dove belongs to a super- 
species containing from west to east, the 
following species: hoedti, Wetar Island 
(north of Timor); beccarii, New Guinea, 
Bismarck Archipelago and Solomon 
Islands; sanctaecrucis, Santa Cruz Islands 
and Espiritu Santo Island, New Hebrides 
(specimen in British Museum, fide Mayr) ; 
stairi, central Polynesia; and canifrons , 
Palau Islands. Dr. Mayr has pointed out 
to me that canifrons is a member of this 
superspecies and not of the jobiensis group 
as he at first thought (1936, Amer. Mus. 
Novitates, No. 828, p. 4). G. hoedti is no 


more distinct from beccarii than is cani- 
frons, and I see no reason to follow Sharpe 
in assigning it to a separate genus or sub- 
genus as Peters has done (1937, Check-List, 
III, p. 137). The three species beccarii , 
sanctaecrucis and stairi are more closely re- 
lated to each other than to hoedti or cani- 
frons but are so distinct that after a general 
consideration of this genus it seems best to 
consider them species. The relationships 
of the rare G . salamonis are uncertain, but 
it is probably closer to the jobiensis group 
(only one specimen, an immature female, 
was seen). 
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G. b. beccarii exhibits striking sexual 
dimorphism in color. Males have a 
sharply defined light gray breast shield and 
the bend of the wing is deep red; females 
lack the red, and the shield is cinnamon 
and contrasts little with the general brown- 
ish tone of the plumage. In other races of 
beccarii the females have acquired a some- 
what male-like, advanced type of plumage 
in which the breast shield is grayish, but 
not so light and contrasting as that of the 
male. In Gallicolumba stairi, the series 
collected by the Whitney Expedition re- 
veals the interesting fact that this trend has 
continued and produced a female plumage 
which is indistinguishable from that of the 
adult male, though perhaps averaging a 
shade more olive and less brown on the 
back. More remarkable is the fact that a 
second type of female plumage of the re- 
tarded, feminine type also occurs in stairi. 
The latter has hitherto been considered the 
only female plumage of the species and is 
the one described in the “Catalogue of 
Birds” and elsewhere. The existence of 
the male type of plumage in females of 
stairi has been overlooked because of the 
rarity of this species in collections and the 
improbability of tw T o types of female plum- 
age existing. G. stairi seems to be the 
only dove or pigeon in which both ad- 
vanced and retarded plumages occur in the 
same sex. Surprisingly, none of the speci- 
mens in our series is intermediate, and the 
type of plumage appearing in each female 
must be controlled by a mechanism oper- 
ating on the “all or none” principle. The 
following numbers of females have the ad- 
vanced, male type of coloration: 18 of 30 
from Fiji, 6 of 6 from Tonga, 0 of 1 from 
Alofa Island. Sexual size dimorphism is 
greater in this species than in any other 
pigeon treated in this paper and permits 
the sexing of the collectors to be evaluated. 

Eight of nine specimens from Samoa are 
of male type plumage. They are battered 
skins of “missionary” make and cannot be 
measured accurately enough to determine 
how many, if any, of the eight are females, 
especially since the normal measurements 
of the Samoan population are not known. 
Most are sexed as male, but perhaps only 
because this plumage w T as considered to be 


that of the male. The other Samoan skin 
is a female in the retarded type of plumage. 
Some related species such as sanctaecrucis 
are known from so few specimens that it is 
still possible, though improbable, that they 
have two types of female plumage also. 

The normal juvenal plumage of the mem- 
bers of this superspecies is similar to the 
retarded female plumage but somewhat 
darker, and the back and wing feathers are 
tipped with cinnamon-brown. In most 
forms, lor example, G. b . beccarii , this juve- 
nal plumage is retained for a considerable 
period and full-grown males in this plum a ge 
or just molting over to adult plumage are 
common in collections. G. stairi is peculiar 
in that the juvenal plumage is largely sup- 
pressed. Two or three partly growm indi- 
viduals wdth dowm still clinging to some of 
the feathers already had red feathers on 
the bend of the wing, and the breast shield 
w r as aquiring a white border. Such speci- 
mens have juvenal back feathers, but 
these too apparently are replaced by adult 
feathers much sooner than in related spe- 
cies. Evidence is insufficient to determine 
if females in the retarded type of plumage 
also assume adult plumage immediately 
upon leaving the nest, but presumably they 
do. 

Nomenclature. — Gray (1856, Proc. 
Zool. Soc. London, p. 7) described Galli- 
columba stairi from a bird in the London 
Zoo; the specimen w r as liter added to the 
British Museum collection. Concerning 
the origin of the type he wTote: “I suppose 
was brought from the Samoan or Navi- 
gators 5 Islands, as the British Museum w T as 
previously in possession of a skin given by 

the Rev. J.S tair as from that locality ” 

Finscli (1872, Jour. f. Orn., XX, p. 49), 
without seeing the type and wdth very 
scanty material, concluded tentatively from 
the plate published by Gray that the type 
had come from the Tongas; he proposed 
names for both the Samoan and Fijian 
populations, should they prove to be dis- 
tinct. Salvadori (1893, Cat. Birds, XXI, 
p. 596), after comparing Gray’s type and 
plate wdth tw r o Samoan specimens, con- 
cluded that Gray’s name was based on a 
bird from Fiji or possibly Tonga. How- 
ever, the tw T o birds from Samoa wdiich he 
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had for comparison must have been im- 
mature or abnormal for he said they differ 
from Fiji skins by the absence of the white 
border on the breast shield and gray on the 
occiput and nape. All of the eight Samoan 
birds in this plumage now available have 
both of these characters. At least one of 
the eight agrees better with Gray’s plate 
than do most Fijian skins. Salvadori 
evidently found the type to agree with 
Stair’s supposed Samoan bird, as he ques- 
tioned the locality of the latter also and 
lists it under the Fiji form (p. 596). 

We now know that the three populations 
of this species are so similar that it is im- 
possible absolutely to identify the published 
plate with any of them. Halvadori’s action 
was based on a misunderstanding of the 
characters of the Samoan forni, and he did 
find the type to agree with what was ap- 
parently the only adult he had from Samoa. 
Under the circumstances the changing of 
the type locality designated by Gray ap- 
pears to have been unjustified and I am 
using Samoa as the type locality of stairi. 
Dr. J. T. Zimmer has been kind enough to 
examine the evidence and reached the 
same conclusion. Re-comparison of the 
type with good specimens from Fiji and 
Samoa is needed. 

Gallicolumba stairi stairi Gray 

Caloenas (Phlegoenas) Stairi G. R. Grvy, 
1856, Proc*. Zool. Soo. London, p. 7, PI. cxv, 
probably from Samoa. 

Phlegoenas samomsis Kinsch, 1872, Jour. f. 
Orn., XX, p. 50, Samoa. 

Unfortunately the Whitney Expedition 
obtained only two specimens of this dove 
in Samoa, both immatures. We also have 
seven adults collected by Woodford in 
1895 and another undated but more recent 
skin lent by the U. S. National Museum. 
All these specimens show evidence of 
“foxing,” and most of them have the wing 
in molt. Specimens available for com- 
parison from Tonga and Fiji were all col- 
lected more recently, so it is difficult to 
say to what extent the differences visible 
may be the result of age. It is significant 
that Finsch and especially Wiglesworth 
(1891, Aves Polynesiae, p. 57) found much 
the same characters in Samoan specimens 
which seem to be indicated in the present 


series, poor though it is. There would seem 
to be little doubt that the Samoan and 
Fijian populations are racially distinct, a,s 
would be expected in a land bird such as 
Gallicolumba , but the following diagnosis 
will undoubtedly be modified when good 
material of the present race becomes avail- 
able. 

Subspecific Chur voters. — Differs fiom the 
other race, Ditiensis, as follows: size smaller, wing 
averaging about 8-10 mm. shot ter in each sex; 
breast shield in male plumage lighter, more 
vinaceous, less brownish and with a narrower, 
less well-defined white border; under wing per- 
haps more extensively rufous; giay patch on 
back of head restiicted to occiput and not ex- 
tending onto upper neck; the single specimen in 
female plumage has the upper parts more brown- 
ish, less olive and gieemsh than in Ditie n sis (fad- 
ing?). 

R vnge. — Upolu and Savaii Ids., Samoa. 

Wing. — Upolu: 14S, 154, 154+ . “Samoa”: 
143 + , 150 + . All these skins are sexed as 
males, but pci haps only because it was believed 
that this plumage is restiicted to that sex. The 
one undoubted female is from Upolu and has the 
wing in very poor condition; perhaps its true 
length was about 145 mm. 

Tvil.-V”: 84, 88, 88, SS, 91, 95. 


Gallicolumba stairi vitiensis Finsch 

Subspecific Chvr\cters. — Differs from s. 
stairi by being larger and by the color characters 
described above. 

Type Locality. — Fiji. 

Range. — Alofa Is. (subsp.?), Fiji Ids. (Yang- 
asa cluster, Olorua, Aiwa, Tavutha, Vanua 
Mbalavu, Vatu Yaia, Ngamea, Taviuni, Rambi, 
Kio, Vanua Levu, Koro, Makongai, Wakaya, 
Ovalau, Viti Levu, Mbenga), Tonga Ids. (Late, 
Nomukaiki, Levuka, Telekitonga, Tonumela, 
Hongatonga, Hongahapai, Kuakafa, Kao) and 
probably other islands in these groups. The 
only specimen from the lather isolated island of 
Alofa is a juvenal female which in size seems to 
agree best with this race, as would be expected on 
geographical premises. 

Wing. — Fiji: Yangasa cluster: o’" 166. 
Olorua: d 160 + , 162; 9 157. Aiwa: d 163, 
164, 167, 171; 9 152, 153, 153, 154, 155, 

156. Tavutha: d 163, 164. Vanua Mbalavu: 
d 166, 166; 9 152. Vatu Vara: 9 152. 

Taviuni: d 160. Rambi: d 161; 9 155. 

Kio: 9 148. Koro: 9 14S. Makongai: 9 
149. Wakaya: d 162+ ; 9 146. Ovalau: 9 
143. Viti Levu: d 161; 9 153. Mbenga: 9 
147. Tonga: Late: d 161. Nomukaiki: d 
163 + . Hongatonga: d 1 161 + ; 9 150+ 
151. Hongahapai: d 162. Summary: 15 d 
160-171 (163.8); IS 9 143-157 (151.3). 

Tail. — Fiji: Yangasa cluster: d 10S. 

Olorua: d 107, 107; 9 104. Aiwa: d 105, 
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106, 108, 108 ; 9 96, 96, 97, 98, 99. Tavutha* 
cf 1 107. Vanua Mbala\m: cf 10*4; 9 99. Vatu 
Vara: 9 99. Ngamea: cf 107 Taviuni. 

cf 102. Rarnbi: d 104; 9 101. Vanua 

Levu: cf 104. Makongai: 9 98 Wakaya: of 
105; 9 93. Ovalau* 9 100. VitiLovu: o’ 1 98, 
103: 9 98. Mbenga: d 107; 9 100. Tonga: 


Lato: d 105. Nomukaiki- cf 103 Teleki- 
tonga: 9 96. Hongatonga: d 109; 9 97, 98, 
98. Hongahapai: cf 105. Summary: 21 cf 
98 109 Cl 05.3); 18 9 93-104(98.2) 

No differences could bo found between 
Fijian and Tongan birds. 
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NOTES ON THE SUBGENUS GLUTOPHRISSA, GENUS APPIAS 
(LEPIDOPTERA, PTERIDAE) 

By William P. Comstock 


A study of the Antillean butterflies of 
the subgenus Glutophrissa of the genus 
Appias lias led me to conclusions some- 
what different from those expressed by 
Talbot (1932) or d’Almeida (1939) con- 
cerning their interrelationship and sub- 
speciation. 

I. Appias drusilla 

In general, the males of the Floridian 
and the Antillean populations are entirely 
white on the upper surface, with only a 
narrow infuscation at the base of the 
forewing costa, thence extending as a 
narrow black line about the apex and for 
some distance along the outer margin. 
The males of continental populations show 
a definite enlargement of the fuscous area 
at the apex of the forewing, but Mexican 
specimens show this to the least extent, 
many being similar to Antillean examples. 

The male genital armatures from any 
region examined are in agreement with the 
figure given by Klots (1933, Fig. 76). The 
males do not show much variation in pat- 
tern but may vary individually in size 
from 20 to 35 mm. in length of forewing. 
Usually the forewings are slightly acute 
at the apex, but the degree of acuteness is 
variable. Subspecific morphological differ- 
ences are difficult to discern. 

Individually the females are highly 
variable in pattern in any population ex- 
amined and as variable in size as the males. 
The forewing of the female is less acute 
apically than that of the male, and the 
tomus is usually almost right angular. 

From a study of the females, w T hich have 
definitely recognizable pattern trends in 
different populations, the general constancy 
of divergent patterns in different geographi- 
cal areas becomes evident and warrants 
the recognition of some subspecies. 


Records of migrations of drusilla are 
given by Williams (1930, pp. 27, 111). 
The separate recognition of drusilla from 
Ascia monuste in flights might be difficult, 
but that it is a migrant species seems quite 
evident. 

A. Appias (Glutophrissa) drusilla 
drusilla (Cramer) 

Papilio drusilla Cramer, 1777, II, p. 21, 
PI. cx, fig. C. Female. “Batavia.” 

The probable origin of Cramer’s speci- 
men is Surinam. The figure may be 
matched by specimens from the Guianas, 
Venezuela and Colombia. 

Papilio fuscofimbriatas Goeze, 1779, 
p. 182. Female. 

This is doubtfully included by Talbot 
in the synonymy of drusilla (1932, p.184). 
I have not seen the reference. 

Pieris ilaire Latreille, 1819, p. 142. 
Male. “Brazil.” 

As show'n by a photograph, made by Mr. 
C. F. dos Passos, one of the reputed types 
is labeled: “Ilaire. Godart. Brazil.” This 
is a male of the continental kind which 
flies w'ith the female drusilla. 

Pieris mysia Latreille, 1819, p. 143. 
Female. “Brazil.” 

This is a minor variant of the female of 
drusilla , judging from the description and 
from a photograph of the reputed type, 
labeled “Bresil. auc. coll. Type de Godart 
Mysia. v. monuste.” 

Pieris albunea Dalman, 1823, p. 39. 
Male. “Brazil.” 

From the description, this is a typical 
male of drusilla . 

Mylothris margarita Hubneb, 1825, 
Sammlung, II, PL cccxxxin, figs. 1-4. 
Male. No locality. 

The figures, called male and female, are 
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of two slightly variant males of conti- 
nental drusilla. 

Appias castalia Butler (nec Fabricius), 
1872, p. 50. Male. 

A mistaken reference. (See Talbot, 
1932, p. 184; 1935, p. 545.) 

Mylothris molpadia HtteNER, 1823, Zu- 
trage, II, p. 15, Figs. 259 and 260. Female. 
“Brazil.” 

Hiibner said that his specimen was 
probably a male but that he was not sure 
of it. The figure shows a small female 
with a forewing length of 29 mm. The 
forewing is narrowly fuscous bordered on 
the outer margin, but there is no fuscous 
area along the costa. The hindwing is 
without marking. I have before me such 
small lightly marked specimens, from 
Florida (April), Cuba (March), Panama 
(February) and Mexico. D’ Almeida (1939, 
PL iv, fig. C) showed a female from 
Rio de Janeiro which is of the molpadia 
form which he called janeira. I do not 
agree with d’ Almeida’s statement that the 
locality, Brazil, given by Hiibner for 
molpadia is incorrect. I further do not 
consider that d Almeida is correct in 
assigning the name molpadia to the Cuban 
subspecies, which is normally heavily 
shaded with fuscous along the costa in the 
females (see d Almeida, 1939, PL hi, 
fig. C; Pl. iv, fig. E). In an earlier paper 
(1921, p. 59), d Almeida recognized the 
female sex of Hiibner’s molpadia , synony- 
mized janeira with it and placed it as the 
winter form of drusilla in Brazil. In this 
action, I consider that he w*as entirely 
correct. 

Tackyris janeira Bonninghatjsen, 1896, 
p. 30. Male and female. Rio de Janeiro. 

Bonninghausen caught five small speci- 
mens in two years in a place where he said 
that ilaire was common. From his de- 
scription, the males are not unusual and 
the females would agree with molpadia . 
D Almeida (1939, p. 56, PL iv, fig. C) 
considered janeira the winter form of 
drusilla and said that it was common about 
Rio de Janeiro in the months of June, July 
and August. I cannot consider janeira 
other than a synonym of molpadia , the 
status of wiiich is no more than a form 
name for the South American winter 


brood. The odd specimens in other 
populations winch look like molpadia 
cannot be regarded otherwise than as 
extreme variants of those populations. 

Appias drusilla f. nana d Almeida, 1913, 
p. 4; 1921, p. 59; 1939, p. 56, PL iv, 
fig. F. Female. Rio de Janeiro. 

DAlmeida, in his last reference, placed 
nana as an aberration of drusilla , winch is 
suggested by his figuie. 

B. Appias (Glutophrissa) drusilla 
neumoegenii (Skinner) 

Tachyris ilaire n. var. neumoegenii 
Skinner, 1894, p. 110, PL iv. Female. 
Florida. 

This subspecies is w’ell defined by the 
females, which vary from specimens with 
an immaculate creamy upper surface to 
specimens with bold, dusky brown fore- 
wing margins and ochre hinclwings. The 
general characters which separate neu- 
moegennii from other geographical races of 
drusilla appear constant in a series of forty 
specimens. The creamy coloring, with a 
suggestion of pink, is distinctive, individual 
variation notwithstanding. 

Appias drusilla ab. hollandi Rober, 
1909, p. 68. Female. Florida. 

Rober’ s hollandi , erected upon Holland’s 
figure (1898, Pl. xxxv, fig. 5), is not an 
aberration but the normal female of neu- 
moegenii. Rober w T as entirely mistaken in 
stating that Holland’s figure w r as that of a 
male, for it is of a female w T hich is obvious 
from the figure, judging by the character- 
istic female wing-shape. 

C. Appias (Glutophrissa) drusilla poeyi 
Butler 

Appias poeyi Butler, 1872, p. 49. 
Female. Cuba. 

Butler described poeyi as follows: 

“54. Appias poeyi, sp. nov. 

“$. PierLs ilaire, Poey (nec Godart). 
Cen. Lep. (1833). 

“St. Domingo; Panamd; Honduras. 
B. M. 

“The species figured by Poey has nothing 
to do with the Brazilian A. ilaire , although 
much like it in the male sex.” 

Through the citation to the ilaire of 
Poey, the type of poeyi is definitely fixed 
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as a female from Cuba and not from else- 
where. Poey’s figure showed a well- 
marked specimen, characteristic of the 
Cuban population, although many, more 
lightly marked specimens occur. Tho base 
of the forewing is infuscated for about one- 
third of the area of the wing, but the cell 
is only about two-thirds filled with the 
dark color; the apex and outer margin 
are fuscous for a width of about 3 mm.; 
the ochre-colored hindwing has fuscous 
marginal spots at the ends of the veins. 
D’Almeida (1939, PL hi, fig. C) figured a 
specimen from Cuba which closely ap- 
proximates the type but which he mis- 
identified as molpadia as previously noted. 

Butler’s localities for poeyi are quite in 
error and presumably lie further labeled 
a pair of specimens as types which are not 
mentioned in his description. These 
specimens, existing in the British Museum, 
are labeled “Glutophrissa poeyi d 71 type 
Butler” and “Glutophrissa poeyi 9 type 
Butler.” On the reverse of the labels 
is the inscription “St. Domingo. 55-1.” 
As Butler did not erect the genus Gluto- 
phrissa (genotype: poeyi) until 1887, these 
“types” could not have been so labeled at 
the time of description and presumably 
not less than fifteen years later. I do not 
regard the above-mentioned specimens as 
types, and furthermore they are not 
poeyi but examples of a different sub- 
species occurring in Hispaniola. 

It thus appears that no valid type of 
poeyi was ever designated. A female, in 
almost exact agreement with Poey’s 
figure, from Sierra Maestra, Cuba, in the 
collection of The American Museum of 
Natural History, is here designated as the 
neotype. 

Appias janeira f. peregrina Rober, 1909, 
p. 105, PL xxvi, C. Female. Cuba. 

Rober, again i mistaking sexes, showed 
two figures of females, calling them males. 
Although Rober | described peregrina as a 
form of janeira , Talbot (1932, p. 185) 
listed peregrina as a species and made the 
previously described janeira a form of it, 
which is an oversight. D’Almeida (1939, 
p. 62) also listed peregrina as a species, 
but doubtfully, for he considered the 
possibility of Rober’ s specimens being 


females, in which case he would associate 
peregrina with molpadia d’ Almeida (nec 
Hiibner) from Cuba. 

I have before me a female from Cuba 
which matches Rober’s figures of peregrina 
both in size and pattern. I cannot regard 
Rober’s figures otherwise than as repre- 
senting females, and I therefore place 
peregrina as an individual variant of the 
Cuban subspecies poeyi . I have also 
before me from Cuba a number of inter- 
grades between the lightly marked pere- 
grina and the heavily marked, typical 
poeyi. 

D. Appias (Glutophrissa) drusilla 

jacksoni (Kaye) 

Glutophrissa drusilla jacksoni Kaye, 
1920, p. 188. Male and female. Jamaica. 

This is a geographical race distinguished 
by small size in both sexes, with a length of 
forewing varying from 22 to 29 mm. The 
females are creamy white, devoid of upper- 
side marking on the forewing or with obso- 
lete marginal marking and with a delicate 
yellowish suffusion at the base of the 
hindwing. 

The male genital armature of jacksoni 
has the characteristic structure found in 
other forms of drusilla. 

This subspecies jacksoni (the Jamaican 
race), or a very close subspecies, ap- 
parently occurs on Little Cayman and 
Cayman Brae. Carpenter and Lewis 
(1943, p. 376) briefly characterized the 
form from these islands, misdetermined for 
them by A. Hall as Appias drusilla pere- 
grina Rober. As described, the Cayman 
form is inseparable from jacksoni Kaye. 
It is definitely not peregrina , as a reference 
to Rober’s figures will show'. 

E. Appias (Glutophrissa) drusilla 

monomorpha Hall 

Appias drusilla monomorpha Hall, 1936, 
p. 275. Male and female. Grenada. 

Hall said of this: “The female is wholly 
white, like the male, without any black 
scaling at the apex or base of fore wings 
and without the yellow' mark at the base 
of hind wings beneath.” This appears to 
be a subspecies similar in its nature to 
jacksoni from Jamaica. 
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F. Appias (Glutophrissa) drusilla 
boydi, new subspecies 
Hispaniola 

Glutophrissa drutrUla poeyi, Kaye (ncc Butler), 
1920, p. 188. 

Tachyris drusilla poeyi , Hall (nec Butler), 
1925, p. 163. 

Size and Shype. — The males have a length 
of forewing varying fiom 28 to 32 mm.; the 
forewing is apically acute, emarginate on the 
outer margin at Ms, and the angle at the tornus 
is about 100°; the hindwing is fully rounded; 
the females have a length of forewing varying 
from 25 to 30 mm.; at the apex, the forewing 
is sharply angled but not acute, but slightly 
emarginate on the outer margin at M3, and the 
angle at the tornub is about 95° ; the hind wing 
is shaped as in the male. 


fuscous border beginning with a width of about 
10 mm. on the costa, gradually narrowed to 
about 4 mm. at Ms, abruptly broadened to 
about 7 mm. fiom M2 to Cui and again narrowod 
to 4 min. thence to the inner margin; an area 
from the wing base along the costa to the base 
of R2, filling the entire atoa of the ceU and ex- 
tending from the cell to the inner margin for a 
distance of about one-half of the length of the 
cell, is honvily fuscous scaled; on tho hindwing 
there ls a fuscous outci border, about 2 mm, 
wide, made up of contiguous spots, otherwise 
the wing sui face is tinted pale yellow; on the 
underside the maculation is confined to the 
forewing, consisting of a bright yellow suffusion 
from the base, filling half or more of the area of 
the cell and a fuscous suffused area diagonal to 
tho outer margin, extending approximately from 
Mj to Cu2. Some females show a tendency to 




Fig. 1. (Left) Appias drusilla boydi , new subspecies. Left lateral view of male genital ai mature, 
partly dissected to show inner surface of right harp£ and aedaegus. Specimen fiom Monte Cristi, 
Dominican Republic. 

Fig. 2. (Right) Appias punctifera d'Almeida. A similar view at the same scale. Specimen 
from St. John, Virgin Islands. 

The drawings were made by Miss Alice Gray. 


Ground Color. — The male on the upperside 
is shiny white, on the underside less sliiny white 
with the apex of the forewing and the entire 
surface of the hindwing slightly cream-colored; 
the ground color of the female is like that of the 
male but much modified by the markings. 

Markings. — The forewing of the male, on 
both surfaces, is dusted with fuscous scales 
along the costa to the base of Ri and beyond, 
a black line edges the wing to the apex and along 
the outer margin to Gui, in some specimens 
slightly farther; the hindwing is immaculate on 
the upperside, but on the underside there is an 
orange line along the costa from the base and 
thinly showing to the apex of Sc; in some 
specimens there is a faint yellow suffusion at 
the base of the forewing on the underside; the 
female, on the forewing, has a broad terminal 


a reduction in the markings in the foiewings 
and a loss of the marginal markings of the 
hind wings. 

Genital Armature. — This is of the typical 
drusilla pattern (Fig. 1). 

Of the various insular and continental popula- 
tions of drusilla , that of Cuba, drusilla poeyi 
Butler, is the closest to boydi. I am not able 
to separate the males of poeyi from boydi, but 
the females can be separated without difficulty. 
The females of poeyi differ as follows: the 
marginal border of the forewing is one-half as 
wide as that of boydi; the projection of the 
border basad below Ms is less than 4 mm.; 
less than half the cell area baaad is suffused with 
fuscous; the fuscous margining of the hind wing 
is less than half as prominent; the hindwing is 
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usually a uniform ochro yellow, more noticeable 
than in boydi. 

Types, all from Hispaniola: holotype, female, 
Barahona, Dominican Republic, July 29-31, 
1932, and allotype, male, Barahona, Dominican 
Republic, July 20-26, 1932, both collected by 
W. M. Bush. Paratypes: two males and four 
females, Barahona, Dominican Republic, July 
6-19, August 1-16, 1932, collected by W. M. 
Bush; male, Monte Cristi, Dominican Re- 
public, March 13, 1931; male, Fond Patisien, 
Haiti, Februaiy 11-18, 1922; female, Freres, 
Haiti, May 27, 1930; female, Konscoff, Haiti, 
4826 feet elevation, March 10, 1935; female, 
Mira Goane, Haiti, August 14, 1927 ; two males, 
St. Marc, Haiti, March 30-April 2, 1922; fe- 
male, Trouin, Haiti, 500 feet elevation, March 
30, 1935. 

The following paratypes are in the British 
Museum, male and female, labeled “St. Do- 
mingo. 55-1” and “ Glvtophi'issa poeyi c? type 
Butler” and “ Glutophrissa poeyi 9 type Butler,” 
the same being the two specimens misdeter- 
mined as types of poeyi Butler. 

I have named this subspecies in memory 
of John Boyd, young entomologist of 
promise, student at Princeton University, 
who enlisted in the United States Navy at 
the beginning of the war and died of wounds 
received in action in the Solomon Islands, 
during the month of November, 1942. 

II. Appias punctifera 

Appias (Glutophrissa) punctifera 
d* Almeida 

Tachiris margarita , Dewitz (nec Hiib- 
ner), 1877, p. 234. Female. Puerto Rico. 

Tachiris molpadia , Dewitz (nec Htib- 
ner), 1877, p. 245, PL i, figs. 1 and 2. 
Female. Puerto Rico. 

Appias drusilla molpadia , Rober (nec 
Hubner), 1924, p. 1017. 

Appias (i Glutophrissa ) drusilla puncti- 
fer d’Almeida, 1939, p. 61, PI. rv, figs. A 
and B. Puerto Rico. 

D’ Almeida recognized that the four 
females, which Dewitz had and described 
at some length with figures, were distinctly 
different from the usual drusilla . Dewitz 
considered his four females “Bastarden” 
(hybrids), or “ein Rucksehlag’ 7 (a throw- 
back), and did not propose a new’ name 
for them. Mdschler (1890, p. 93) and 
Gundlach (1891, p. 420) made note of 
these females without further comment. 
D’Almeida based his name on Dewitz’s 
description and figures, apparently without 


specimens. No one appears to have 
recognized previously the male of this 
species, which is sympatric with Appias 
drusilla hoydi in Puerto Rico and the 
Virgin Islands. That punctifera is a dis- 
tinct species is quite evident wiien both 
sexes are examined. 

The male lias a length of fore wing vary- 
ing from 26 to 29 mm. ; unlike the drusilla 
forms, the outer margin is not noticeably 
emarginate at M 3 ; the shape of the hincl- 
wing scarcely differs from that of drusilla. 
The upper surface is wiiite, infuscated 
slightly at the base of the forewing costa 
and with a faintly indicated black line 
beyond and about the apex, much less 
obvious than in drusilla boydi; at the end 
of the forewing cell there is a black linear 
spot, 1 mm. long, sometimes barely indi- 
cated. The under surface is glistening 
white, except for the disk of the forewing, 
thus differing from drusilla which in con- 
trast is slightly creamy; the black spot at 
the end of the forewing cell is intensified, 
and there is a bright yellow basal suffusion 
occupying one-third of the cell. 

Three females, varying from 26 to 29 
mm. in length of forewing, have the angle 
at the tornus more nearly rectangular than 
is the case with the males; otherwise the 
wing shape is about the same. The fore- 
wings are white, with or without an outer 
marginal fuscous border ; the hindwings are 
distinctly cream-colored. The spot at the 
end of the forewing cell is larger than in 
the male, partly or completely closing the 
cell, 2 mm. long and from 1 to 2 mm. wide, 
and prominent on the wing, as shown by 
Dewitz’ figures. The underside is similar 
to that of the male but with the cell spot 
more prominent and the basal yellow’ 
suffusion extended to fill half or more of 
the area of the cell. 

The male genital armature is of the 
Glutophrissa type but differs from drusilla , 
as showm in Fig. 2. 

This species is recorded in Puerto Rico: 
male, Barros, June 4; two males, Coamo 
Springs, April 6, male and female, July 
17-19. It has been taken also in the 
Virgin Islands: five males and one female, 
St. John, March 6; female, St. Thomas, 
June 3. 
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A REVISION OF THE GENUS COENONYCHA 
(COLEOPTERA, SCARAB AEIDAE) 

By Mont A. Cazier 1 and A. T. McClay 2 

INTRODUCTION 


Prior to the present paper, the genus 
Coenonycha was represented in the de- 
scribed insect fauna of North America 
by eight species, most of which had been 
collected in widely separated geographical 
areas. The phylogenetic relationships in 
the genus were either not established or 
uncertain. In recent years, however, 
much has been discovered about the habits, 
hosts and behavior of these beetles, and 
many new species have been collected from 
a number of localities, thus making it 
possible to establish, at least partially, 
the interspecific relationships. This paper 
is designed to bring together all available 
information on the genus, to make known 
twenty new species, to give a key for 
the ready identification of all the known 


species and to present a discussion of their 
phylogenetic relationships. 

Due to the division of labor involved in 
a paper of this sort and the inconvenience 
resulting from dual authorship of species, 
the authorship of the new species described 
herein should be divided as follows: 
Cazier — purshiae , ampla , hageni, pallida , 
bowlesij lurida , acuta , barri, mediata, 
saylori and fuga; McChiy — rubida , cly - 
peata, fulva, fusca , globosa , ovatis, c?'ispata, 
atahensis and scotti. 

The writers wish to express their appre- 
ciation to the institutions and individuals 
mentioned in the text for aid in supplying 
specimens and information pertaining to 
the genus Coenonycha. 


DISTRIBUTION 


The genus is endemic to the western 
United States, primarily the southwest, 
and Guadalupe Island, Mexico (Fig. 1). 
In the United States, two species are 
known to occur in Washington, one in 
Oregon, three in Nevada, one in southern 
Utah, one in Arizona and twenty-two in 
California. One species is known from 
Guadalupe Island, Mexico. Throughout 


this area they are confined to the drier 
regions, being most abundant in the 
chaparral districts of the coast, the foothills 
of the Sierra Nevada Mountains, the arid 
portions of the Great Basin, the Mojave 
and Colorado deserts and the San Joaquin 
Valley. The altitudinal distribution ex- 
tends from sea level to about 4000 feet. 


BIOLOGY 


Nothing is known about the life history 
of these beetles aside from the fact that the 
larvae are root-feeders and that the mating 
season is in the early spring, March and 
April in the coastal and desert regions, 

1 Assistant Curator , Department of Insects and 
Spiders, The Ameiican Museum of Natural Hibtoiy. 

5 Sacramento, California. 


and April and May in the Sierra Nevada 
Mountains. 

Mi*. P. C. Ting collected larvae of 
Coenonycha tingi on the roots of Adenostoma 
fasciculatum , on which plant the adults 
were also taken. If this close host associa- 
tion between adults and larvae is general 
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throughout the genus, and there is no 
reason why it should not be, then the 
immature stages of C. testacea should be 
on the roots of Eriogonum fascia datum 
and Chyrsotha?nnus nuuseosus, those of 
C. hageni on Eriogonum fasciculatum, those 
of C. purshiac on Pur shin tridentata , those 
of C. ampla on Junipcrus calif ornicus, 
those of C. fuga and C. fusca on Adenos- 
toma fasciculatum , those of C. pallida 
and C. mediata on Artcmesia species, 
those of C. acuta on Adenostoma spar si- 
folium and those of C. barri on Atriplcx 
spinifera . The host plants of the re- 


mainder of the species arc unknown. 

The adults of all species are nocturnal 
and may be taken either at lights or by 
beating the host plants at night. The 
only species that are known to fly to lights 
are C. clypeata and (\ fulva. Several 
hundred adults of C. testacea were hand- 
picked at night from the terminal hhoots 
ol Eriogonum fasciculatum where they 
were either in copulation or were hanging 
on to the tips of the shoots with the four 
hind legs, waving their front legs and 
antennae into space. None was observed 
flying. 


PHYLOGENY 


The genus Coenonycha is most closely 
allied to Dichelonyx and may have de- 
veloped from this genus or, more probably, 
from an ancestral stock common to both 
genera. Dichelonyx appears to be northern 
in origin, having a wide Nearctic distribu- 
tion extending from northern Lower Cali- 
fornia into British Columbia, eastward 
across Canada to Maine and south into 
Pennsylvania. Structurally it has remained 
rather generalized, and many of the species 
have extensive distributions. In the west- 
ern states Dichelonyx is primarily a Van- 
couveran element, and its chief food plants 
in these areas are oaks and coniferous trees. 
The possibility of Dichelonyx developing 
from Coenonycha is rather remote as the 
latter genus is more specialized structurally 
and has developed numerous closely allied 
species in a relatively small area, thus 
indicating that it is not an archaic group. 

Inasmuch as Coenonycha is most diversi- 
fied and abundant in the arid western por- 
tions of the Great Basin, San Joaquin 
Valley, Mojave and Colorado deserts, it 
is probable that it arose in this region in 
response to conditions of aridity. The 
most primitive members of the genus, that 
is, thofee having fully developed meta- 
thoraeie wings, dark pigment and pile 
throughout the body, occupy areas that 
are in the Upper Sonoran or Lower Transi- 
tional zone; whereas, the more specialized 
species, having reduced metathoracic wings, 
little if any pigment or pile, occupy typical 


Sonoran zone habitats. The derivation 
of the specialized forms from their imme- 
diate and more generalized ancestors is 
rather easy to follow and supports the 
assumption that speciation in the genus is 
primarily in response to conditions of 
aridity. 

Within the genus there appear to be 
three rather well-defined but closely allied 
groups of species, hageni, fusca and testacea 
(Fig. 2) . Of these three groups the hageni 
complex, because of its pilosity, distribu- 
tion, unspecialized head structures and 
stability of antennal segmentation, appears 
to be the most primitive. The fusca group 
is most closely allied to the hageni complex 
but has lost the pilosity; the head struc- 
tures and especially the clypeus have 
become relatively more specialized ; and 
the antennal segmentation is no longer 
stable. The testacea group appears to be 
the most specialized morphologically and 
has given rise to the majority of the highly 
specialized species. 

The hageni group has three specialized 
species, parvula , socialis and Clementina, 
and it also includes the species fulva and 
clypeata occupying Santa Catalina Island, 
as well as scotti , rubida, acuta and hageni 
that occur in the Upper Sonoran zone. In 
this group specialization and differentiation 
have taken place in response to insular 
isolation as well as to aridity. The approxi- 
mate relationships of the species belonging 
to this group can be seen from the diagram 
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(Fig. 2), which does not, however, show 
adequately the correlation of these differ- 
ences with the distribution of the species. 
C. sodalis from Guadalupe Island and C. 
Clementina from San Clemente Island are 
very closely allied to one another, in fact 
more so than are clypeata and fulva which 
occur together on Santa Catalina Island. 
Also, sodalis and Clementina are only 
distantly related to clypeata and fulva , 
and it seems probable that the former are 
derivatives of the primitive hageni group 
rather than direct relatives of either of the 
Santa Catalina Island species. C. fulva 
of the Santa Catalina Island species ap- 
pears to be more closely related to the 
mainland species than to clypeata and 
possibly arose from the hageni-acuta 
branch. The occurrence of these two dis- 
tantly related species on the same island 
is possibly the result of an invasion of the 
island originally by clypeata and then the 
re-invasion at a later date by fulva. The 
northern coastal hageni and the southern 
more inland acuta are almost certainly 
from the same stalk and may prove to 
represent subspecies rather than species 


when additional material is available. 
C. scotti and riibida appear to be more 
closely allied to one another than to the 
rest of the hageni group, but there is great 
morphological as well as distributional 
discontinuity between the two. C . parvula 
appears to represent a reduced winged 
form of the hageni group with very un- 
certain relationships with the other species. 

In the fusca group of five species, the 
specific relationships are more evident, 
as shown in Fig. 2, and the specialized, 
reduced winged tingi is almost certainly 
a direct derivative of fuga . 

The third group, represented by the 
generalized C. testacea , rot undata, utahensis 
and eleven more specialized ones in twm 
branches has, in response to varying de- 
grees of aridity, developed species that are 
in varying stages of divergence from these 
generalized forms. The approximate de- 
velopment as it appears in the available 
material can be seen in Fig. 2. Specific 
divergence and specialization have taken 
place primarily in wing and clypeal de- 
velopment. 


SPECIATION 


As is usual with a systematic analysis 
of this sort, there is no direct genetical or 
experimental evidence available on the 
degree of reproductive isolation in the 
various populations or samples. It is 
therefore necessary to correlate the frag- 
ments of indirect evidence, morphological 
differentiation, and geographical or eco- 
logical distribution, in an attempt to 
interpret, in the light of our present in- 
complete knowledge, the basic genetical 
changes that may have accompanied or 
caused the divergence of these indirect 
indicators. 

If two morphologically different but 
closely allied species occur side by side in 
the same habitat without apparent hy- 
bridization, it can be assumed with 
reasonable assurance that genetical change 
has taken place in sufficient magnitude to 
isolate the populations reproductively. 
These populations are called sympatric 
species. If, however, tw y o morphologically 


distinct but allied populations do not 
occupy the same area, there is no indirect 
evidence of accompanying genetic change 
except as shown by the morphological 
divergence. These are called allopatric 
populations, and the interpretation of 
their classification status depends upon the 
degree of morphological differentiation. 
If the populations are separated by con- 
siderable geographical distance without 
apparent intermediate barriers (climatic, 
topographical, edaphic, etc.) the decision 
as to their status is largely arbitrary due 
to the lack of information. Some writers 
choose to call these populations allopatric 
species, whereas others prefer to recognize 
them as allopatric subspecies until further 
information is available. If the morpho- 
logical divergence is great, there is good 
reason to recognize these populations as 
species, since geneticists have shown that 
genetic changes accompany geographical 
isolation, and in most cases these alio- 
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patric entities would not be reproductively 
compatible if they were brought together. 
At least this is a reasonable risk to assume 
and does not necessitate the ungrounded 
assumption that hybridization between 
these populations is probable, and, further- 
more, it does not ignore the evidence on 
the genetic effect of isolation. If a barrier 
is evident between these allopatric popula- 
tions, then there is even more reason to 
call them allopatric species if morphological 
divergence is complete. When the allo- 
patric populations are poorly separated 
morphologically and the distributional gap 
is small or without adequate barriers, it is, 
perhaps, somewhat justifiable to call these 
populations subspecies in order to show 
their close relationship. 

With these points in mind the following 
discussion of the status of the Coenomjcha 
samples will be more intelligible, especially 
to those systeniatists who are still unaware 
of the importance of such correlative 
interpretations. 

Coenomjcha tingi an d fusca are sympatric 
species, as they are distinct morphologically 
and were collected on the same plants at 
the same time at Napa, Napa County, 
California. C. tingi appeared to be at the 
height of its breeding season at the time 
of collecting (March), and nearly a thou- 
sand specimens were gathered; whereas 
fusca was very scarce (ratio of one fusca 
to seventy-five tingi), and most of the 
specimens were males, which usually in- 
dicates that the height of the season has 
not yet been reached. This is supported 
by the fact that fusca was at the height of 
its seasonal abundance in May at Auburn 
and Sequoia National Park. C. tingi and 
fug a are here considered as being sympatric, 
even though they have not been collected, 
strictly speaking, in the same spot. Their 
distributional areas overlap in Napa and 
Sonoma counties where there are no 
evident distributional barriers, and they 
have the same host plant. The main 
morphological difference separating the two 
is in the size of the metathoracic wings; 
in tingi they are reduced in size and 
modified in shape (probably cannot fly), 
and no intermediate condition between the 
two species is known. There is little doubt 


that tingi is a specialized branch of fuga . 
C. tingi, fuga and fusca are allopatric species 
in relation to their relatives ampin and 
purshiae but are very distinct morpho- 
logically; recognizable topographical and 
climatic banders separate their distribu- 
tions and their hosts are different. C. 
purshiae is an allopatric species in relation 
to ampla , occurring on the eastern side of 
the Sierra Nevada Mountains in California 
and in Nevada, and it is known only from 
Medford on the western side of the 
Cascades in Oregon. In California and 
Nevada its host plant is Purshia tndentata. 
C. ampla conies from the semi-arid inner 
coast ranges of Fresno and Ran Luis 
Obispo counties where it occurs sympatri- 
cally with hageni and testacea except that 
its host plant is J uniperm calif ornicus. 
Several morphological characters .separate 
ampla and purshiae adequately for specific 
recognition. 

C. hageni is allopatric in its relationship 
with acuta occurring in Fresno County, 
sympatrically with ampla , on Eriogonum 
fasciculatum; wiiereas acuta occurs in 
Riverside Count}' on Adenostoma spar si- 
folium. These twrn species are distinct 
morphologically, but the differences are 
less than those separating these species 
from fulva. C. fulva is allopatric in its 
relationships with hageiii and acuta , sym- 
patric with clypeata occurring only on 
Santa Catalina Island. C. clypeata is 
sympatric in its relationship with fulva, 
from which it differs greatly in a number of 
morphological characters, lout is allopatric 
in relation to its more closely allied main- 
land relatives, which are, however, distinct 
morphologically. C. parvula is allopatric 
in relation to its nearest allies but occurs 
sympatrically with testacea in Los Angeles 
and Orange counties. It is abundantly 
distinct from all other known species and 
has greatly reduced metathoracic wings. 
C. scotti is allopatric in relation to other 
members of this group but occurs sym- 
patrically with fusca in Tulare County. 
It is, however, quite distinct morpho- 
logically, being perhaps most easily con- 
fused with rubida and utahensis. C. 
rubida is allopatric in relation to all other 
species, including scotti winch seems to be 
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its nearest but morphologically distinct 
relative. C. Clementina is allopatric in its 
relationship with socially which is closely 
allied morphologically. However, in view 
of the morphological change involving the 
loss of an antennal segment, and the 
presence of sexual dimorphism in socialis, 
it is impossible at the moment to recognize 
them as subspecies. Both species are 
flightless, and a considerable distance 
separates Guadalupe Island from San 
Clemente Island. 

In the testacea group the problems are 
somewhat more difficult and the conclu- 
sions more uncertain. C. testacea , rotundata 
and utahensis are allopatric but closely 
allied morphological species. C. testacea 
occurs sympatrically with am phi and 
parvula and possibly with ovatis and barri, 
which are within its range but have not 
been collected in any locality with it. 
Aside from being morphologically distinct, 
ampla and barri have different hosts, 
which in turn are different from those of 
testacea. No hosts are known for parvula 
and ovatis, but both of these species are 
very distinct and easily separable from 
testacea, especially in the development of 
the metathoracic wings. C. utahensis is, 
on the other hand, closely allied morpho- 
logically wi th testacea and may eventually 
prove to be a subspecies. The remainder 
of the species in this group are allopatric 
with varying degrees of morphological 
distinctness. C. globosa, stoMeri, ovipennis, 
pallida, lurida and mediata all appear to 
be distinctly separable morphologically 
at the present time and cannot therefore 


be regarded as subspecies even though they 
are allopatric. On the other hand, barri, 
saylori, crispata and ovatis might prove to 
be subspecies, as they are allopatric in a 
relatively small and rather uniform area. 
In wing development, barri, which has 
fully developed metathoracic wings, might 
conceivably have given rise to crispata 
and saylori in which the wings are partially 
reduced; and crispata might in turn have 
given rise to ovatis in which they are greatly 
reduced. However, these wing characters 
are not continuously variable among the 
species, and additional characters on the 
clvpeus and pronotum support these wing 
differences so that for the present these 
populations are recognized as being allo- 
patric species. 

There are therefore at least seven and 
possibly nine sympatric species associations 
known in the genus at the present time. 
Of the allopatric species only two are 
known from more than one locality, thus 
indicating the possibility of future change 
in status as more information becomes 
available on their distributions and be- 
havior in adjacent and identical areas. 
Four species are insular in distribution, 
two being sympatric, possibly as a result 
of re-invasion, and two allopatric with 
their flightless condition and the interven- 
ing water barrier allowing them to undergo 
independent evolution. All the species 
occupying the more desert regions are 
allopatric, and considerable distances (not 
necessarily barriers) generally separate 
their distributions. 


TAXONOMIC CHARACTERS 


The following characters are the most 
valuable in the present classification of 
the genus and appear to have undergone 
a number of different types of modification 
among the various species. 

Labkum. — T here appears to be little or 
no difference in the shape of this character 
throughout the genus, but in several species 
there are differences in its sculpturing. 
These differences consist either of a condi- 
tion in which the surface is covered with 
well-spaced punctures or one in which the 


punctures are small and close together, 
giving a granular appearance. 

Clypeus. — This is one of the most 
variable and complexly modified charac- 
ters undergoing divergent evolution in the 
genus. The anterior margin may be 
broad or constricted, the reflexed edge 
may be vide or narrow, the anterior edge 
may be straight, emarginate or bidentate, 
and the angles either evenly rounded, or 
obtusely or acutely angulate. The lateral 
margins are either widely or narrowly 
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GLOBOSA STOHLERI 

Fig. 3. Metathoraeic wings of ceitain species of Coenonycha. 
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reflexed and are angulate or straight at 
the insertion on the head. The surface 
may be sparsely or cribrately punctate, 
and the proportional relationship between 
length and width varies. The clypeal 
suture may be evident or obscure medially, 
and it may also be straight, shallowly or 
deeply emarginate medially. 

Antennae. — In past classifications, the 
segmentation of this structure has received 
considerable prominence. However, in 
series of testacea and tingi the antennae were 
found to vary from seven to ten segments, 
those on the two sides of the same 
individual often being different. The usual 
and maximum number is ten segments, 
but as far as known the female of socialis 
lias only nine segments and the female of 
ovipennis eight. Additional specimens of 
these two species will probably show that 
they are as variable as tingi and testacea, 
as the fusion of the segments involved in 
this reduction is not complete and traces 
of the missing segments are often evident. 

Pronottjm. — The side margins undergo 
considerable divergence between species 
in the angulation of the anterior angles 
and of the side margins. The punctation 
of the disk is also of great value, as regards 
both the placement and the size of the 
punctures. 

Scutelluri. — In some species that have 
undergone wing reduction there is also a 
modification in the shape of the scutellum, 
that is, in the relationship between its 
length and breadth, and in the shape of 
the side margins. 

Elytra. — These are of considerable 
importance, as they are greatly modified 
in species with reduced wings and have the 
advantage of being readily accessible for 
examination. The size of the humeral 
umbone is a fairly accurate indicator of the 
extent of the metathoracic wing reduction. 
The reduction in the size of the umbone 
and the nan-owing at the base give the 
elytra a subglobular appearance, which 
indicates that changes in the metathoracic 
wing have taken place. The punctation 
of the elytral disk is also of some use in 
separating populations. 

Metathoracic Wings. — One of the 
most interesting as well as fundamental 


characters undergoing evolutionary change 
in the genus is the reduction of the meta- 
thoracic wings (Fig. 3). In the known 
species there appear to be two distinct 
types of wing reduction: one invoking the 
over-all reduction in the size of the wing 
with the eventual loss of many veins, and 
the other progressing through a series of 
definite cuts or notches in the wing apex. 
This latter process, which eventually re- 
duces the wing to a mere vestige, appears 
to be somewhat analogous to certain 
mutant wing anomalies found in Droso- 
phila (truncate, notched, etc.) and appear 
to follow- a pattern of reduction similar 
to those found in that genus. In tingi some 
specimens have the wing well developed 
except that it is greatly reduced in size, 
wiiile other specimens show’ a gradual 
transition in the extent of the apical cut, 
as showm. This same type of gradual 
reduction is evident in crispata and 
saylori, but the normal wing is not present 
in either of these species. C. mediata has 
also undergone considerable reduction in 
wing size, and most of the veins that usually 
extend to the margin are lost. In contrast 
with this species, bowlesi has the wing re- 
duced in size, but most of the veins are 
still evident. C. parvula, socialis and 
ovatis appear to be the most advanced 
stage in the cut type of reduction, wiiereas 
stohleri , globosa and Clementina , although 
questionable, might be the most advanced 
stage in the gradual over-all reduction. 
Additional species or populations will 
probably show’ many of the transitional 
steps betw-een the stages shown in this 
paper. 

Metasternum. — -This character may- 
be used as are the elytra! shape and 
humeral umbone in detecting the reduction 
of the metathoracic w’ings. As the wings 
become reduced this sclerite also reduces 
in size, especially in length. Its length 
used in relation to the width of the hind 
coxal plates (winch are relatively uniform 
in width throughout the genus) forms an 
excellent character for differentiating the 
highly specialized and more generalized 
members of the genus. 

Genitalia. — Unfortunately little aid 
in classification can be obtained by using 
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these structures. The differences, when 
present, arc very slight even between very 
distinct sympatric species, and even then 
the individual variation is sufficiently 
great to render the genitalia practically 
useless for classification purposes. 

Pilosity. — The amount of pile present 
on certain structures is a feature of con- 
siderable value in segregating groups of 
allied species, even though there is con- 
siderable variation, and mechanical injury 
sometimes makes it difficult to interpret. 
It can, however, be used advantageously 


in conjunction with differences in color and 
structure of cl y pc us, pronotum and elytra. 

Color.- — Color may be used in the 
general segregation of the testaceous species 
from the brown or piocous ones, and the 
mottled from the unmottled testaceous 
populations. Care must be used, however, 
as there is considerable individual varia- 
tion, especially in the darker species, and 
the age of the specimen often influences its 
color. C. stohleri can, however, be sepa- 
rated from all other species by its black 
color. 


Key to the Species of Coenonycha 

1. Metathoracie wings fully developed; metasternum, at narrowest point between 
middle and hind coxae, distinctly longer than the width of the hind coxal plates 

12 . 

Metathoracie wings reduced in size and shape; metasternum, at narrowest point 
between middle and hind coxae, shorter than or sub equal to the width of the hind 


coxal plates 2. 

2. Head and pronotum densely pilose throughout parvula. 

Head and pronotum glabrous or very sparsely pilose laterally 3. 

3. Elytra with surface between punctures alutaceous throughout, opaque 4. 

Elytra with surface between punctures (if evident) smooth, shining or with only 

the depressed areas faintly alutaceous 5. 

4. Pronotum with side margins markedly sinuate before apex; females larger in size 

than males and with nine-segmented antennae; Guadalupe Island socialise 


Pronotum with side margins straight or scarcely sinuate before apex; females equal 

in size to males and with ten-segmented antennae; San Clemente Island 

Clementina . 

5. (3) Scutellum broader than long, side margins subparallel to apical third, apical 

margin evenly rounded, not pointed globosa . 

Scutellum longer than broad, side margins evenly rounded to the bluntly pointed 
apex 6. 

6. Elytra with punctures obscure, disk with rugose area; color black stohleri . 

Elytra with punctures distinct, disk without rugose area; color testaceous or dark 

brown 7. 

7. Anterior clypeal angles dentate; side margins of pronotum subangulate medially, 

rather strongly converging anteriorly 8. 

Anterior clypeal angles evenly rounded; side margins of pronotum evenly, obtusely 
rounded, not strongly converging anteriorly 10. 

8. Metathoracie wings without expanded anal membrane, anal veins represented only 

as basal vestiges (Fig. 3); elytra subovate ovatis. 

Metathoracie wings with expanded anal membrane, anal veins represented by w'ell- 
developed 2dA and 3dA (Fig. 3); elytra elongate 9. 

9. Pronotum with punctures large, separated by about their own widths on the disk; 

color dark brown tingL 

Pronotum with punctures small, separated by about twice their own widths on the 
disk; color testaceous crispata. 
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10. (7) Elytra moderately pilose; metathoracic wings reduced to narrow vestiges, 

lacking anal area ovipennis . 1 

Elytra sparsely pilose; metathoracic wings reduced but with a distinct anal area 
which has tw*o or three veins 11. 

11. Metathoracic wrings with apical portion of remigium reduced abruptly and trans- 

versely at or slightly beyond stigmal area; basal portions of either Rs or Mi 

evident (Fig. 3) ; clypeal suture distinct throughout; elytra subovate saylori . 

Metathoracic wings with apical portion of remigium normal in shape but reduced 
in size, not abruptly and transversely cut; R 3 and M x not present (Fig. 3) ; clypeal 
suture obscured medially by dense deep punctation ; elytra elongate mediate. 

12. (1) Anterior clypeal margin more widely reflexed than side margins, edge of an- 

terior margin not continuing on the same level as edge of side margins, abruptly 

elevated at angles 16. 

Anterior reflexed clypeal margin equal in width to or less than width of side clypeal 
margins, edge of anterior margin continuing on same level as edge of side margins 
or depressed below r level of side margins, at most, slightly elevated at angles. . . 13. 

13. Front of head, clypeus and entire dorsal pronotal surface pilose clypeata. 

Front of head, clypeus and dorsal pronotal surface subglabrous, pile confined to 

lateral portions wiien present 14. 

14. Pronotum with discal punctures large, separated by about twice their own widths; 

anterior pronotal angles sharply produced forward; elytra clothed with long erect 

hair rubida. 

Pronotum with discal punctures small, separated by about three to four times their 
own widths; anterior pronotal angles not produced forward; elytra glabrous or 
clothed with short, recumbent hair 15. 

15. Anterior clypeal margin deeply emarginate medially; color usually dark brown to 

piceous fusca . 

Anterior clypeal margin not emarginate medially; color dark testaceous. . . utahemis. 

16. (12) Dorsal surface entirely or in greater part testaceous (generally pale testaceous) 

17. 

Dorsal surface entirely or in greater part reddish brown to piceous 22. 

17. Upper surface uniformly pale testaceous 18. 

Upper surface with piceous areas interspersed 20. 

18. Clypeal suture obscured medially by dense punctation; side pronotal margins 

obtusely angulate medially bowled. 

Clypeal suture distinct; side pronotal margins obtusely rounded, not angulate as 
above 19. 

19. Pronotum with side margins straight behind middle, narrowly converging to base; 

elytral costae usually obscure; elytra proportionally long lurida. 

Pronotum with side margins evenly rounded behind middle; elytra! costae usually 
well defined; elytra not unusually long pallida. 

20. (17) Anterior third of clypeal surface (exclusive of reflexed portion) smooth or 

alutaceous, punctate but not rugose 21. 

Anterior third of clypeal surface rugose at middle testacea. 

21. Elytral costae absent; anterior third of clypeal surface (exclusive of reflexed portion) 

punctate and generally alutaceous barri. 

Elytral costae present; anterior third of clypeal surface (exclusive of reflexed por- 
tion) smooth, shining rotundaia . 

22. (16) Elytra rather densely clothed with long pile 23. 

Elytra sparsely clothed with short pile 26. 

23. Anterior pronotal margin abruptly angulate forward at about lateral third .... acute . 

1 The placement of this species is made only with the aid of notes made on the type in 1938 and with the 
original description. It is apparently known only from the single type specimen. 



12 


AMERICAN MUSEUM NOVITATES 


[No. 1239 


Anterior pronotal margin evenly rounded laterally, angles not greatly produced 
forward 24. 

24. Pronotum with side margins obtusely ungulate at middle; pronotum and elytra 

dark brown 25. 

Pronotum with side margins evenly rounded at middle; light reddish brown through- 
out fulva. 

25. Clypeus strongly constricted anteriorly; pronotum with diseal punctures separated 

by about their own widths scotti. 

Clypeus only slightly constricted anteriorly; pronotum with diseal punctures 
separated by twice or more than twice their own widths hageni. 

26. (22) Color light reddish brown 28. 

Color dark brown 27. 

27. Clypeus about one-third wider than long; labrum punctate, not granulate; medium 

sized, 6.0 to 8.5 mm. long; host Adenostorna fasciculatum fuga. 

Clypeus about one-half wider than long; labrum punctate and granulate; large 
in size, 9.0 to 12.0 mm. long; host Juniper us calif ornicus ampla. 

28. (26) Clypeal suture rather deeply emarginate and evident medially purshiae . 

Clypeal suture shallowiy emarginate and obscure medially fulva. 


DESCRIPTION OF SPECIES 


Coenonycha fuga Cazier, new' species 

Medium sized, narrow; uniformly pieeous 
throughout; metathoracic wings fully developed. 

Male. — Head with impunctate area on vei tex ; 
front densely punctate, punctures separated by 
about one-fourth their own widths above, 
coalescent below; clypeus with side margins 
narrowly reflexed, anterior margin widely re- 
flexed and shallowly bisinuate, angles scarcely 
dentiform, surface rugosely granulate, clypeal 
suture deeply arcuately emarginate toward 
base at middle; antennae ten-segmented. 
Pronotum widest at middle; side margins 
evenly obtusely rounded to base, straight and 
gradually convergent anteriorly; anterior angles 
acute, not sharply produced; surface smooth, 
shining, punctures small, spaise, separated by 
about two to three times their own widths on 
the disk. Elytta with side maigins subparallel; 
humeral umbones prominent; costae evident; 
surface with minute alutaceous sculpturing, 
punctures large, irregularly placed, separated 
on disk by about their own widths, each puncture 
giving rise to a short pale hair. Venter sparsely 
pilose, punctuies small and sparsely placed; 
metasteimixn at narrowest point between 
coxae longer than width of hind coxal plates; 
tarsal claws shallowiy’ cleft subapically. Length, 
S.4 mm.; width, 3.9 mm. 

Female. — Similar to male but more robust 
and with the pronotal punctures slightly’ larger. 
Length, S.S mm.; width, 4.0 mm. 

Type Material. — Holotype male and 
allotype female in the collection of The 
American Museum of Natural History, 
taken in Oakland Hills, Alameda County, 
California, March 3, 1940, by R. G. Dahl. 


The types and paratopotypic series were 
taken at night on Adenostorna fasciculatum 
II. and A. Two hundred and fifty para- 
topotypes collected by W. F. Barr, K. S. 
Hagen and R. G. Dahl are deposited in 
their collections and in those of A. T. 
McCJay, David Rockefeller, L. W. Saylor, 
O. L. Cartwright and The American 
Museum of Natural History. Six para- 
types taken on Mt. Diablo, Contra Costa 
County, California, April 4, 1937, by B. E. 
White and M. A. Cazier, are in the col- 
lections of A. T. McClay and The American 
Museum of Natural History. Seven para- 
types from Mt. Diablo, Contra Costa 
County, California, May 8, 1934 (L. W. 
Saylor), are deposited in the collections 
of L. W. Saylor and The American Museum 
of Natural History. Two para types from 
Mt. St. Helena, Napa County, California, 
April 11, 1940 (E. C. Johnston), are de- 
posited in the collections of Ernest Shoe- 
maker and The American Museum of 
Natural History. 

This species appears to be most closely 
allied to C . tingi but can be distinguished 
by its smaller and less densely placed 
pronotal punctures and by its fully de- 
veloped metathoracic wings. From C. 
ampla it is separable by its elongate 
clypeus, un granulate labrum and by its 
smaller size. 
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Coenonycha tingi Cazier 

Coenonycha tingi Cozier, 1937, Bull. So. 
Calif. Acad. Sci., XXXYI, pp. 120-127. 

Medium sized, short, robust; dark brown 
to pieeous; metathoracie wings reduced, 
remigium of normal shape or reduced by 
transverse cuts (Fig. 3). 

Male. — Head with small area on vertex 
impunetate; front densely punctate, punc- 
tures separated by about one-fifth their 
own widths above, cribrate and coalescent 
below” clypeus with side margins promi- 
nently reflexed, anterior margin more 
widely reflexed, shallowly Insinuate, an- 
terior angles markedly dentiform, surface 
shallowiy cribrately punctate, clypeal su- 
ture feebly emarginate medially; antennae 
ten-segmented. Pronotum widest at 
middle ; side margins subangulate medially, 
evenly rounded behind, sliallowiy sinuate 
and gradually convergent anteriorly; an- 
terior angles prominently produced for- 
ward; surface smooth, shining, punctures 
large, dense, separated by about their 
own widths on disk, each puncture giving 
rise to a short pale hair. Elytra widest 
at apical third, side margins evenly 
rounded; humeral umbones reduced but 
prominent; costae scarcely evident; sur- 
face with minute alutaceous sculpturing 
in depressions, punctures irregular, sepa- 
rated by about their own widths, each- 
puncture giving rise to a short pale hair. 
Venter sparsely pilose and punctate; 
metasternum at narrowest point between 
coxae barely longer than or equal to the 
width of hind coxal plates; tarsal claws 
shallowiy cleft subapicaJly. Length, 7.5 
mm.; width, 3.5 mm. 

Female. — Similar to the male but 
slightly larger and more robust. Length, 
9.2 mm.; width, 4.1 mm. 

Type Locality. — Napa, Napa County, 
California, March 30, 1937 (H. B. Leech, 
M. A. Cazier). Specimens were collected 
on Adenostoma fasdculatum H. and A. at 
night. The first adult specimen and 
larvae were taken at the type locality 
during the day on the roots of the above- 
mentioned plant by P. C. Ting. 

The only other known locality for this 
species is Eldiidge, Sonoma County, 
California, March 28, 1915 (J. A. Kusche). 


This species is most closely related to 
C. fuga but can be distinguished from that 
species by its more densely punctate pro- 
notum and reduced metathoracie wings. 
From C. rotundata it differs in its wider, 
differently shaped and more densely punc- 
tate pronotum, and reduced metathoracie 
wings. 

Coenonycha purshiae Cazier, new species 

Medium sized; head and pronotum light 
reddish biown; elytia, undersurface and legs 
testaceous; metathoracie wings fully developed. 

Male. — Head with vertex partially smooth; 
front irregularly, shallowly punctate, punctures 
coalescent below, separated by about one-third 
their own widths above; clypeus with side 
maigins shallowly reflexed, front maigin promi- 
nently reflexed, angles dentifoim, flout margin 
sinuate medially, surface with large shallow 
punctures coalescent, centers of pits visible, 
clypeal suture visible throughout, strongly 
curved towaid base medially; antennae ten- 
segmented, club not so long as the six funicular 
segments combined; maxillary palpi with 
terminal segment as long as last antennal seg- 
ment. Pronotum spaisely clothed with shoit 
yellow’ pile; nanower than elytra; wudest at 
middle; sides evenly rounded to base, obtusely 
angulate medially, narrowly constricted an- 
teriorly, anterior angles acute: surface shining, 
punctures small, separated on disk by about their 
own widths, more dense laterally, median 
longitudinal impiession faintly indicated. Elytra 
sparsely clothed with slioit yellow pile; sides 
subparallel, scarcely w’idei at apical third: 
humeral umbones prominent, impunetate; sui- 
face with costae only faintly indicated, not 
elevated, intercostal areas of disk with punctures 
separated by about twice their owm widths. 
Venter sparsely clothed with short yellow pile; 
metastemum at nariow’est point between coxae 
longer than width of hind coxal plates; tarsal 
claw’s shallowiy cleit subapically. Length, S.5 
mm.; width, 3.9 mm. 

Female. — Similar to the male but more 
robust; front margin of clypeus less deeply 
sinuate; front angles of pronotum not so acute 
or produced; pronotal surface less densely 
punctate, punctures separated by about twice 
their own widths; elytra with costae somewhat 
elevated. Length, 9.0 mm.; width, 4.3 mm. 

Type Material. — Holotype male and 
allot ype female in the collection of The 
American Museum of Natural History, 
taken at Cedarville, Modoc County, 
California, May 30, 1939, by P. C. Ting, 
J. A. Downes, T. H. G. Aitken and M. A. 
Cazier. All specimens were collected by 
beating Purxhia tridentata D. C. at night. 
Ten paratopotypes are in the collection of 
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The American Museum of Natural His- 
tory. Seventy designated paratypes col- 
lected at Gardnerville, Douglas County, 
Nevada, May 28, 1939, by the same collec- 
tors as above are deposited in the collections 
of A. T. McClay, David Rockefeller, 0. L. 
Cartwright, L. \V. Saylor, M. AY. Sander- 
son, United States National Museum, 
California Academy of Sciences and The 
American Museum of Natural History. 

Additional specimens studied came from 
The Dalles, Wasco County, Oregon, April 
28, 1926; Medford, Jackson County, 
Oregon, April 7, 1933; Kamiak Mountain, 
Washington, April 13-19, 1935 (I. W. 
Bales); Yakima, Yakima County, Wash- 
ington, May 15, 1931 (A. R. Rolfs) ; Pull- 
man, Whitman County, Washington, April 
13, 1899 (C. Y. Piper); Reno, Washoe 
County, Nevada, January, 1940 (Ira La 
Rivers); Horse Camp, Modoc County, 
California, July 1, 1934 (J. T. Howell); 
Gowmez, Lassen County, California, May, 
1916 (H. C. Muzzall). 

This fully winged species can be dis- 
tinguished from C. fuga by the less reflexed 
side clypeal margins, the more deeply 
sinuate anterior clypeal margin, smaller 
pronotal punctures, lighter color and larger 
size. From C. testacea it can be dis- 
tinguished by its larger size, darker color, 
shallowly reflexed side clypeal margins, by 
its dentiform front clypeal angles and by 
the more prominent posterior medial 
emargination of the clypeal suture. C. 
purskiae can be distinguished from C. 
rotundata by the larger and more densely 
placed pronotal punctures, more obtusely 
angulate side pronotal margins, by its 
larger size, darker color and by its shallowly 
reflexed side clypeal margins. It is prob- 
ably most closely allied to C. fusca from 
which it can be distinguished by its 
angulate clypeal angles, produced anterior 
pronotal angles and larger size. 

Coenonycha ampla Cazier, new species 

Large, robust; uniformly dark brown through- 
out; sparsely pilose throughout; metathoracic 
wings fully developed. 

Male. — Head with smooth area on vertex; 
front with large punctures separated by about 
one-half their own widths above, nearly coa- 
lescent below; clypeus with side margins strongly 


reflexed, anterior margin more widely reflexed, 
anterior angles scarcely dentiform, anterior 
margin shallowly sinuate, surface with large 
punctures coalescont, olypeal suture prominent, 
obtusely sinuate postcrioi ly at middle ; antennae 
ten-segmented, club as long as six funicular 
segments combined. Pionotum widest at middle; 
sides evenly arcuately rounded behind, shallowly 
sinuate and gradually converging in front; 
anterior angles acute, prominent; surface 
sparsely clothed with short brownish pile, 
puncturos small, sparse, separated on disk by 
about twice their own widths, more dense 
laterally. Elytra with side maigins subparallel, 
abruptly rounded apically; humeral unibones 
prominent; surface minutely alutaceous, costae 
evident, irregular punctures on disk separated 
by about their own widths, each punctuie giving 
rise to a short brown hair. Venter sparsely 
clothed with short yellow pile; metasternum at 
narrowest point between coxae longer than width 
of hind coxal plates; tarsal claws shallowly 
cleft subapicaily. Length, 10.1 mm.; width, 
4.0 mm. 

Fbmvle. — Similar to the male but differing 
by being more robust, less pilose, and by having 
the anterior pronotal angles at sides straight 
rather than sinuate. Length, 10.1 mm.; width, 
4.9 mm. 

Type Material. — Holotype male and 
allotype female in the collection of The 
American Museum of Natural History, 
taken at Coalinga, Fresno County, Cali- 
fornia, May 14, 1938, by J. J. duBois, 
K. L. Maehler and M. A. Cazier. All 
specimens were Collected by beating 
J uniperm califomicus Carr, at night. 
Fifteen paratopotypes are deposited in the 
collections of A. T. McClay, David Rocke- 
feller, L. W. Baylor, O. L. Cartwright, 
M. W. Sanderson, California Academy of 
Sciences and The American Museum of 
Natural History. Two hundred and 
thirty-six paratopotypes collected by R. 
G. Dahl, K. S. Hagen, E. Hagen and W. 
F. Barr deposited in their collections and 
in those of A. T. McClay and The American 
Museum of Natural History. One para- 
type from Wart ham Canyon, Fresno 
County, California, April 2, 1938 (J. E. 
Blum) in Mr. Blum's collection. Twelve 
paratypes from Simmier, San Luis Obispo 
County, California, March 22, 1940 (J. 
W. Tilden, G. S. Mansfield) in the collec- 
tions of J. W. Tilden and The American 
Museum of Natural History. 

This species appears to be most closely 
allied to C. purskiae but can be readily 
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distinguished by its larger size, more 
abruptly reflexed side clypeal margins, less 
densely punctate pronotum and by the 
alutaceous elytral sculpturing. From C. 
tingi it can be distinguished by its large 
size, by the sparse pronotal punctation and 
by the granulate labrum. 

Coenonycha hageni Cazier, new species 

Medium sized; pronotum and elytra piceous; 
front of head, clypeus and undersurface testa- 
ceous; rather densely pilose throughout; meta- 
thoracic wings fully developed. 

Male. — Head with small smooth area on 
vertex; front densely punctate, punctures 
separated by about one-third their own widths 
above, below coalescent and irregular; clypeus 
with side margins prominently reflexed, front 
margin much more widely reflexed, shallowly 
sinuate medially, angles obtusely dentiform, 
surface with punctures coalescent, only faintly 
indicated, clypeal suture posteriorly emarginate 
medially; antennae ten-segmented, club almost 
as long as six funicular segments combined. 
Pronotum widest at middle; side margins 
evenly obtusely rounded at base, gradually 
converging to apex; anterior angles acute; 
surface clothed with rather long yellowish pile, 
punctures on disk separated by about one and 
one-half times their own widths, more dense 
laterally. Elytra shining; side margins sub- 
parallel; humeral umbones prominent; surface 
with costae faint, rather densely clothed with 
long yellowish pile, punctures on disk separated 
by about their own widths. Venter moderately 
pilose, metasternum at narrowest point between 
coxae longer than width of hind coxal plates; 
tarsal claws shallowly cleft subapically. Length, 
9.0 mm. ; width, 3.S mm. 

Female. — Similar to the male but with front 
margin of clypeus not so widely reflexed, 
pronotum more convex and the pronotal punc- 
tures larger. Length, 9.0 mm.; width, 4.0 mm. 

Type Material. — Holotype male and 
allotype female in the collection of The 
American Museum of Natural History, 
taken at Coalinga, Fresno County, Cali- 
fornia, May 14, 1938 (J. J. duBois, K. L. 
Maehler, M. A. Cazier). All specimens 
were collected at night on Eriogonum 
fasdculatum Benth. Twenty-two desig- 
nated paratopotypes deposited in the 
collections of A. T. McClay, David Rocke- 
feller, 0. L. Cartwright, L. W. Saylor, 
M. W. Sanderson, California Academy of 
Sciences and The American Museum of 
Natural History. One hundred and six 
paratopotypes collected by R. G. Dahl, 
K. S. Hagen, E. Hagen and \V. F. Barr 


deposited in them collections and in those 
of A. T. McClay and The American 
Museum of Natural History. 

The describer is pleased to name this 
species in honor of K. S. Hagen who con- 
tributed many of the specimens used for 
study. 

C . hageni appears to be most closely 
related to acuta but can be distinguished 
by its longer elytral pile, less acutely 
produced anterior clypeal and pronotal 
angles and by its more deeply emarginate 
clypeal suture. From C. fulua it can be 
separated by its larger size, darker color, 
more densely punctate head and less 
acutely produced anterior pronotal angles. 

Coenonycha acuta Cazier, new species 

Medium sized; elytra piceous; pronotum, 
head and undersurface reddish brown; moder- 
ately clothed throughout with long yellowish 
pile; metathoracic wings fully developed. 

Myle. — Head with small smooth area on 
vertex; front densely punctate, punctures 
separated above by about one-fourth their own 
widths, coalescent below; clypeus with side 
margins prominently reflexed, anterior margin 
more strongly reflexed, shallowly sinuate, 
anterior angles acutely dentiform, surface 
obscurely punctate, clypeal suture evident 
throughout, shallowly emarginate medially. 
Pronotum widest at middle; side margins evenly 
rounded to base, converging anteriorly, shallowly 
emarginate; anterior angles acute, prolonged 
forward; surface with punctures on disk sepa- 
rated by about twice their own widths. Elytra 
with side margins subparallel, abruptly rounded 
to apex; humeral umbones prominent; surface 
with costae faintly evident, punctures on disk 
separated by about their own widths. Venter 
moderately pilose; metastemum at narrowest 
point between coxae longer than width of hind 
coxal plates; tarsal claws shallowly cleft sub- 
apically. Length, 8.0 mm.; width, 3.8 mm. 

Female . — U nknown. 

Type Material. — Holotype male in 
the collection of the California Academy 
of Sciences, taken at Pinon Flat, San 
Jacinto Mountains, Riverside County, 
California, May 27, 1939 (E. S. Ross). 
The type was collected on Ribbon Wood 
(Adenostoma sparsifolium Torr.) at night. 
One male paratopotype taken May 21, 
1940, in the collection of The American 
Museum of Natural History. 

This species is apparently most closely 
allied to C . hageni but can be distinguished 
from this species by its more abruptly 
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reflexed anterior clypeal margin, by the 
acute anterior angles of the clypeus and 
by the more acute and produced anterior 
pronotal angles. 

Coenonycha parvula Fall 

Coenonycha parvula Fall, 1901, Trans. Amei. 
Ent. Soe., XXYII, p. 293. 

Small, subovate; uniformly dark brown 
throughout; metathoracic wings reduced 
to small narrow vestiges (Fig. 3). 

Male . — Head with impunctate area on 
vertex; front densely punctate, punctures 
coalescent throughout, each puncture giv- 
ing rise to a long testaceous hair; clypeus 
with side margins narrowly reflexed and 
constricted anteriorly, anterior margin 
widely reflexed, shallowly emarginate 
medially, anterior angles dentiform, surface 
cribrately punctate, each puncture giving 
rise to a long testaceous hair, clypeal 
suture obscured medially; antennae ten- 
segmented. Pronotum widest at middle; 
side margins evenly obtusely rounded to 
base, slightly sinuate apically; anterior 
angles acute, produced; surface smooth, 
densely punctate and pilose, punctures 
separated by about their own widths on 
the disk. Elytra subovate, side margins 
evenly rounded; humeral umbones re- 
duced, scarcely evident ; costae absent; 
surface with minute alutaceous sculptur- 
ing, punctures irregular, separated by about 
their own widths on disk, each puncture 
giving rise to a long erect testaceous hair. 
Venter sparsely pilose, punctation sparse; 
metastemum at narrowest point between 
coxae subequal in length to width of hind 
coxal plates; tarsal claws shallowly cleft 
subapicallv. Length, 6.8 mm.; width, 
3.3 mm. 

Female. — Similar to male but some- 
what larger and more robust. Length, 
7.1 mm.; width, 3.8 mm. 

Type Locality. — Poway, San Diego 
County, California (F. E. Blaisdell). This 
species is also known from Pasadena, 
Los Angeles County, California, March 3, 
1918 (J. 0. Martin), and from the same 
locality by A. Fenyes. 

This species resembles most closely 
C. tingi but can be distinguished by its 
longer pile, more reduced metathoracic 


wings and more widely reflexed anterior 
clypeal margin. It is only distantly 
related to C. rotundata , which also occurs 
in San Diego County, and can be sepa- 
rated from that species by its reduced 
metathoracic wings, more widely reflexed 
clypeal margins, longer and more densely 
placed pile and by its large closely placed 
pronotal punctures. 

Coenonycha socialis Horn 

Coenonycha socmtia Horn, G., 1876, Trans. 
Amer. Ent. Soc., V, pp. 192-193; Fall, 1901, 
Trans. Amer. Ent. Soc., XXYII, p. 293; Cvsey, 
1909, Can. Ent., XXXXI, p. 281. 

Medium sized, subovate; uniformly 
dark reddish brown; metathoracic wings 
reduced to short and narrow vestiges 
(Fig. 3). 

Male. — 1 lead with impunctate area on 
vertex; front densely punctate, punctures 
separated by about one-fifth their own 
widths above, coalescent below; clypeus 
with side margins prominently reflexed, 
anterior margin more widely reflexed, 
straight, angles dentiform, surface shal- 
lowiy rugose and granulate, clypeal suture 
obscure medially; antennae ten-seg- 
mented. Pronotum widest at middle; side 
margins evenly rounded to base, deeply 
sinuate before apex; anterior angles 
acute, prominently produced; surface 
smooth, shining, punctures small, sepa- 
rated by about their own widths on disk. 
Elytra subovate with side margins evenly 
rounded; humeral umbones reduced but 
evident ; costae evident: surface opaque, 
alutaceous sculpturing throughout, punc- 
tures small, separated by about three 
times their own diameters, each puncture 
giving rise to a short testaceous hair. 
Venter sparsely pilo.se, punctation sparse; 
metasternum at narrowest point between 
coxae subequal in length to width of hind 
coxal plates; tarsal claw's shallowiy cleft 
subapically. Length, 9.0 mm.; width, 
4.5 mm. 

Female. — Similar to the male but much 
longer and more robust; antennae nine- 
segmented. Length, 11.5 mm.; width, 
6.2 mm. 

Type Locality. — Guadalupe Island, 
Mexico (Edw r ard Palmer). 
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This species is most closely allied to C. 
Clementina from San Clemente Island but 
can be separated from it by its having the 
side pronotal margins markedly sinuate 
before the apex, and by the larger sized 
female which has nine-segmented antennae. 

Coenonycha Clementina Casey 

Coenonycha Clementina Casey, 1909, Can. 
Ent., XLI, p. 281. 

Medium sized, subovate; uniformly 
dark reddish brown; metathoracic wings 
reduced to short and narrow vestiges 
(Fig. 3). 

Male. — Similar to the male of C. 
socialis Horn except for having the lateral 
pronotal margins less sinuate or straight. 
Length, 9.0 mm.; width, 4.5 mm. 

Female. — Similar to the female of C. 
socialis Horn except for its smaller size, 
ten-segmented antennae, more promi- 
nently dentate anterior clypeal angles 
and by its less sinuate or straight lateral 
pronotal margins. Length, 9.0 mm.; 
width, 4.5 mm. 

Type Locality. — Ran Clemente Island, 
California, May, 1939 (H. K. Raymenton). 

This species is very closely allied to C. 
socialis and may prove to be conspecific 
with it when additional specimens are 
available for study. For comparison, see 
discussion given under socialis. 

Coenonycha rotundata (Le Conte) 

Dichelortyx rotundata Le Conte, 1S5G, Jour. 
Acad. Nat. Sci. Philadelphia, (2) III, p. 2S1. 

Coenonycha rotundata (Le Conte), Horn, G., 
1876, Trans. Amer, Ent. Soc., V, pp. 192-193; 
Fall, 1901, Trans. Amer. Ent. Soc., XXVII, 
p. 293; Cvzier, 1937, Bull. So. Calif. Acad. 
Sci., XXXVI, pp. 125-127. 

Medium sized, narrow” dark reddish 
brown throughout; metathoracic wings 
fully developed. 

Male. — Head with a small impunctate 
area on vertex; front densely punctate, 
punctures separated above and below’ by 
about one-third their ow’n widths; clypeus 
with side margins W’eakly reflexed, anterior 
margin more widely reflexed, angles not 
dentiform, anterior margin straight, sur- 
face cribrately punctate, clypeal suture 
evident throughout, shallowly arcuately 
emarginate tow’ard base at middle; an- 


tennae ten-segmented. Pronotum narrow, 
widest at middle; side margins evenly 
rounded to base, obtusely angulate 
medially, shallowiy sinuate and convergent 
anteriorly; anterior angles acute, not 
greatly produced; surface smooth, shining, 
punctures small, sparse, separated by 
about one and one-half to twice their 
ow’n widths on the disk, each puncture 
giving rise to a short yellowish hair. 
Elytra with side margins subparallel; 
humeral umbones prominent; costae only 
faintly evident; surface without alutaceous 
sculpturing in depressions, punctures irregu- 
lar, separated by about their ow’n 
widths on disk, each puncture giving rise 
to a short pale hair. Venter sparsely 
pilose, punctation sparse, each puncture 
very small; metasternum at narrowest 
point between coxae distinctly longer 
than width of hind coxal plates; tarsil 
claw’s shallowiy cleft subapically. Length, 
8.0 mm.; width, 3.5 mm. 

Female. — Similar to male but more 
robust. Length, 8.0 mm.; width, 3.7 mm. 

Type Locality. — Vallecitas, San Diego 
County, California (fern lie). Male from 
Coronado, San Diego County, California, 
collected by H. C. Fall. 

This species is somewiiat like C. clypeata 
but can be distinguished from that species 
by its having the anterior clypeal margin 
more widely reflexed than the lateral 
margins, by its distinct clypeal suture, 
obtusely angulate side pronotal margins 
and smaller sized female. From C. fulva 
it can be distinguished by its less reflexed 
anterior clypeal margin, larger head punc- 
tures, subangulate lateral pronotal margins 
and darker color. It appears to be most 
closely allied to C. testacea from w’hich it 
can be separated by its more acutely 
produced clypeal angles, smaller size, 
darker color and smoother clypeal surface. 

Coenonycha testacea Cazier 

Coenonycha testacea Cvzier, 1939, Bull. So. 
Calif. Acad. Sci., XXXVI, pp. 127-12S. 

Medium sized, narrow” head and 
pronotum light yellowish brow’n, elytra 
testaceous except for suture wiiich in some 
specimens is piceous or brown; meta- 
thoracic wings w'eli developed (Fig. 3). 
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Male. — Head with impunctate area on 
vertex; front densely punctate, punctures 
separated above by about one-third their 
own widths, coalescent below; clypeus 
with side margins moderately rcflexcd, 
anterior margin more widely refloxed, 
shallowly emarginate medially, anterior 
angles prominent but not dentiform, 
surface rugosely punctate, clypeal suture 
evident throughout, shallowly arcuately 
emarginate medially; antennae ten-seg- 
mented. Pronotum widest at middle; side 
margins evenly rounded behind, slightly 
angulate medially, straight and gradually 
convergent anteriorly; anterior angles 
acute, not greatly produced; surface 
smooth, shining, glabrous, punctures small, 
sparse, separated by from two to three 
times their own widths on the disk. Elytra 
with side margins subparallel; humeral 
umbones prominent; costae not evident; 
surface without alutaceous sculpturing in 
depressions, punctures irregular, sepa- 
rated by about twice their own widths, 
each puncture giving rise to a short pale 
hair. Venter sparsely pilose, punctation 
sparse; metasternum at narrowest point 
between coxae distinctly longer than 
width of hind coxal plates; tarsal claws 
shallowly cleft subapically. Length, 8.0 
mm.; width, 3.0 mm. 

Female.— -Similar to male but slightly 
larger and more robust. Length, 9.0 mm.; 
width, 4.0 mm. 

Type Locality. — Clear Creek, Cuyama 
Canyon, Santa Barbara County, Cali- 
fornia, March 7, 1937 (E. S. Ross, H. B. 
Leech, M. A. Cazier) . All specimens were 
collected on Eriogonurnfasdcidatum Benth. 
at night. 

This species is now” known from localities 
in Monterey, San Luis Obispo, Santa 
Barbara, Kern, San Bernardino and 
Orange counties, California. Specimens of 
this species were collected three miles east 
of Isabella, Kern County, California, 
April 2, 1942 (W. F. Barr, W. E. Ferguson) 
on ChrysotJiamnus nauseosus. 

Coenonycha testacea is most generally 
confused with C. rotundata but can easily 
be separated by its testaceous color and 
the rugose clypeal surface. It can be 
separated from C. barn by its less dentate 


clypeal angles, rugose clypeal surface, 
more shallowly emarginate clypeal suture 
and emarginate anterior clypeal margin. 

Coenonycha pallida Cazier, new species 

Medium sized, narrow; uniformly pale yellow 
throughout ; motathoracic wings fully developed. 

— Head with vortex impunctate; front 
densely punctate, punctures separated by about 
one-third their own widths above, coalescent 
below; clypeus with side margins prominently 
reflexed, anterior margin more widely reflexed, 
angles scarcely dentiform, anterior margin 
nearly straight, surface with punctation obscure, 
clypeal suture shallowly arcuately emarginate 
toward base at middle; antennae ten-segmented 
(club lacking). Pronotum widest at middle; 
side margins evenly obtusely rounded to base, 
straight and gradually convergent anteriorly; 
anterior angles obtuse, not sharply produced; 
surface smooth, glabrous, shining, punctures 
small, sparse, separated by about three times 
their own widths on the disk. Elytra with side 
margins subparallel; humeral umbones promi- 
nent; costae evident; surface with minute 
alutaceous sculpturing, punctures irregular, 
separated by about their own widths, each punc- 
ture giving rise to a short pale hair. Venter 
sparsely pilose, punctation sparse, each puncture 
very small; metasternuin at narrowest point 
between coxae longer than width of hind coxal 
plates; tarsal claws shallowly cleft subapically. 
Length, 8.5 mm.; width, 3.8 mm. 

Female. — Similar to male but more robust, 
clypeal margins not so abruptly reflexed and the 
punctation more dense. Length, 10.1 mm.; 
width, 4.8 mm. 

Type Material. — Holotype male taken 
at Baker, San Bernardino County, Cali- 
fornia, March 27, 1935 (M. A. Cazier), 
and allotype female taken at same locality, 
April 30, 1937 (M. A. Cazier) in the collec- 
tion of The American Museum of Natural 
History. Two designated paratopotypes, 
one each in the collections of L. W. Saylor 
and A. T. McCiay. Two paratypes from 
Inyokem, Kern County, California, March 
14, 1941 (T. H. G. Aitken) in The Ameri- 
can Museum of Natural History. The 
holotype and two paratypes were collected 
at lights at night. The allotype was 
collected by beating Artemesia sp. at night. 

This species can be distinguished from 
the preceding fully winged species by its 
uniform pale yellow color and sparse punc- 
tation. C. pallida is apparently most 
closely allied to C. lurida but can be dis- 
tinguished by its more prominent front 
clypeal margin, by its more strongly 
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emarginate clypeal suture, by its less 
ungulate side pronotal margins, by the 
more prominent elytral costae and by its 
proportionately much shorter elytra. From 
C. bowletri it is distinguisliable by its more 
sharply and broadly rcflexed clypeal 
margins, by its less ungulate pronotal side 
margins, by its larger size and more 
elongate shape. 

Coenonycha lurida Cazier, new species 

Medium sized, elongate, narrow; uniformly 
pale yellow throughout; motathorocio wings 
fully developed. 

M\le . — Head with smooth aiea on veitex; 
fiont densely punctate, punctures above sepa- 
rated by about one-fourth their own widths, 
below coalescent; clypeua with side margins 
narrowly reflexed, front margin more widely 
reflexed, anterior angles evenly rounded, not 
dentate, front maigin not sinuate, surface with 
punctures confused, clypeal suture deep, 
shallowly emarginate medially; antennae ten- 
segmented, club as long as six funicular seg- 
ments combined. Pronolnm widest at middle, 
side margins obtusely lounded to base, sub- 
parallel and convergent anteuoily, anterior 
angles not produced; surface glabrous, punc- 
tures small, separated on disk by about two or 
three times their own widths, median longi- 
tudinal furrow shallow. Elytra unusually long, 
sides subpaiallel; humeral umbones prominent; 
surface with costae faintly indicated, punctures 
on disk separated by about twice their own 
widths, sparsely clothed with short yellow pile. 
Venter sparsely clothed with yellow pile; meta- 
sternum at narrowest point between coxae 
longer than width of hind coxal plates; tarsal 
claws shallowly deft subapically. Length, 9.0 
min.; width, 3.8 mm. 

Fem \le. — Unknown. 

Type Material. — Hoiotype male in the 
collection of the Los Angeles Museum, 
taken in San Felipe Narrows, San Diego 
County, California, February 11, 1937 
(G. Willett). One paratopotype in the 
collection of A. T. McClay and one in 
The American Museum of Natural His- 
tory. Two paratypes from San Felipe 
Wash (east end), San Diego County, 
California, February 19, 1937, in the 
collection of the Los Angeles Museum. 

The writers are indebted to Dr. D. W. 
Pierce for the privilege of studying and 
making known this distinct species. 

Coenonycha lurida can be distinguished 
from all other species in the genus by its 
unusually long and narrow elytra. From 
C. bowlesi it can be further distinguished 


by its deep continuous clypeal suture, by 
the more widely reflexed front clypeal 
margin, by the presence of faint elytral 
costae and by the less angulate side pro- 
notal margins. It can be separated from 
C. pallida, to which it appears to be most 
closely related, by the narrow front of the 
head and clvpeus and by the evenly 
rounded anterior clypeal angles. 

Coenonycha barri Cazier, new species 

Medium sized; head and pronotum yellowish 
brown, elytra with suture and base fuscous, 
remaindoi testaceous; metathoiacic wings fully 
developed; elj T tra spaisely clothed with short 
yellow pile. 

M vle. — Head punctate thioughout; front 
with punctures inegular, separated above by 
about one-third their own widths, coalescent 
below; clypeus with side margins narrow!}’ 
reflexed, anterior margin more widely leflexed, 
shallowly sinuate medially, anteiior angles 
obtusely dentate, suiface megularly punctate, 
punctures distinct only at base, clypeal suture 
rather deeply emarginate medially, distinct 
throughout; antennae ten-3egmented. Prono- 
tum widest at middle; side maigins converging 
postenorly to obtusely rounded hind angles, 
narrowly converging to anterior angles; anterior 
angles not greatly produced; surface nearly 
glabrous, punctures on disk sepai ated by about 
one and one-half times their own widths. Elytra 
with sides subparallel ; humeral umbones promi- 
nent; surface without costae, punctures on 
disk separated by about twice their own widths. 
Venter with metasternum at narrowest point 
between coxae longer than width of posterior 
coxal plates; tarsal claws shallowly cleft sub- 
apically. Length, 8.0 mm.; width, 3.S nun. 

Femvle. — Similar to the male but with 
metathoracic wings slightly shoiter, base and 
suture of elyti a with less fuscous areas and with 
entire body more robust. Length, S.5 mm.; 
width, 4.1 mm. 

Type Material. — Hoiotype male and 
allotype female in the collection of The 
American Museum of Natural History, 
taken at McKittrick, Kern County, Cali- 
fornia, March 21, 1940, by W. F. Barr, 
after whom the describer takes pleasure in 
naming the species. One hundred and 
ninety-three designated paratopotypes col- 
lected by R. G. Dahl, K. S. Hagen, E. 
Hagen and \Y. F. Barr are deposited in 
their collections and in those of A. T. 
McClay, David Rockefeller and The 
American Museum of Natural History. 
All specimens were collected on Atriplex 
spinifera Macb. at night. 
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Coenonycha barri is most closely allied 
to C. crispata but can be distinguished 
from that species by its fully developed 
metathoracic wings, darker color and 
shorter elytral pile. It can be dis- 
tinguished from C. ovatis by its darker 
color (generally), by the presence of long 
metathoracic wings, by the more widely 
rounded side clypeal margins and by the 
less densely punctate elytra. Although 
C. barri superficially resembles C. testacea, 
it can be distinguished by its longer 
clypeus, dentiform anterior clypeal angles, 
deeply emarginate clypeal suture, less 
dense punctation of pronotum and more 
angulate side pronotal margins. 

Coenonycha saylori Cazier, new' species 

Medium sized, subovate; testaceous through- 
out; metathoracic wings reduced, remigium 
out transveisely just beyond stigmal area, basal 
portions of R 3 and Mi evident (Fig. 3). 

Male. — Head with impunctate aiea on 
vertex; front densely punctate, punctures 
separated by about one-third their own widths; 
clypeus with side margins prominently reflexed, 
reflexed portion increasing in width from base 
to apex, anterior margin moie widely reflexed, 
shallowly emarginate, angles scarcely dentiform, 
surface rugosely punctate basally, apical half 
smooth, nearly impunctate, clypeal suture 
deeply arcuately emarginate toward base at 
middle; antennae ten-segmented, Pronotum 
widest at middle; side margins evenly obtusely 
rounded to base, straight and gradually con- 
vergent anteriorly, anterior angles acute, not 
sharply produced; surface smooth, glabrous, 
shining, punctures small, sparse, separated by 
about twice their own widths on disk. Elytra 
with side margins evenly rounded; humeral 
umbones evident but reduced; costae absent; 
surface with minute alutaceous sculpturing, 
punctures irregular, separated by about theii 
own widths, each puncture giving rise to a short 
pale hair. Venter sparsely pilose, punctation 
sparse, each puncture very small; metasternum 
at narrowest point between coxae subequal in 
length to width of hind coxal plates; tarsal 
claws shallowly cleft subapically. Length, S.O 
mm.; width, 4.0 mm. 

Female.— -Similar to male but more robust 
and with the clypeal margins less reflexed. 
Length, 9.0 mm.; width, 5.0 mm. 

Type Material. — Holotype male in 
the collection of The American Museum 
of Natural History, taken in Fresno 
County, California, May. Allotype fe- 
male in the collection of the California 
Academy of Sciences, taken in Fresno 


County, California, May, 1921 (Van Dyke 
collection) . 

The describe!’ takes pleasure in naming 
this species after Lawrence W. Saylor 
who made avaihible much material from 
his extensive collection. 

Coenonycha saylori is most closely allied 
to C. crispata but can be readily dis- 
tinguished by its more widely reflexed 
anterior clypeal margin, scarcely dentate 
clypeal angles and evenly rounded lateral 
pronotal margins. From C. ovatis it can 
be distinguished by its more widely 
refiexed anterior clypeal margin, scarcely 
dentate clypeal angles and by the much 
less reduced metathoracic wings. From 
C. bowlesi it can be separated by its more 
widely reflexed anterior clypeal margin, 
evenly rounded lateral pronotal margins, 
by its abruptly cut metathoracic wings 
and its more robust form. It can be 
separated from C. mediata by its abruptly 
reduced metathoracic wings, distinct 
clypeal suture and subovate form. 

Coenonycha bowlesi Cazier, new T species 

Medium sized, rather robust, uniformly pale 
yellow throughout; metathoracic wings some- 
what reduced in size (Fig. 3). 

M vle. — Head with small, smooth, impunctate 
area on vertex; front deeply punctate, punctures 
above separated by about one-fourth their own 
widths, below* irregularly coalescent; clypeus 
with side margins shallowly reflexed, front mai- 
gins slightly more widely reflexed, angles shal- 
lowly dentate, anterior margin nearly straight, 
surface with punctures obscure except along 
clypeal suture, clypeal suture obscure medially; 
antennae nine-segmented, club about as long as 
the five funicular segments combined. Proncn 
turn widest at middle; side margins evenly 
rounded basally from strongly rounded median 
portion, anteriorly strongly convergent, shal- 
lowly sinuate before angles; anterior angles ob- 
tuse, not produced; anterior margin depressed; 
surface glabrous, strongly convex, punctures 
small, separated by about their own widths on 
disk. Elytra widest at about apical third; hum- 
eral umbones slightly reduced; surface with 
minute alutaceous sculpturing, costae absent, 
punctures separated by about twice their own 
widths on disk, entire surface sparsely clothed 
with short yellowish pile. Venter sparsely punc- 
tate and clothed with long yellow pile; meta- 
sternum at narrowest point between coxae longer 
than width of hind coxal plates; tarsal claws 
shallowly cleft subapically. Length, 7.5 mm.; 
width, 3.5 mm. 

Female. — Similar to the male but much more 
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robust, with the hind wings somewhat more 
i educed, the clypeal suture depressed, clypeal 
surface elevated above that of fiont and the elytra 
without the alutaceous sculpturing. Length, 
8.3 mm.; width, 4 nun. 

Type Material. — Holotype male and 
allotype female in the collection of The 
American Museum of Natural History, 
taken at Benton, Mono County, Cali- 
fornia, June 30, 1938 (C. W. Bowles and 
J. \Y. Tilden) . Eighty designated parato- 
potypes deposited in the collections of J. 
W. Tilden, J. J. duBois, A. T. McClay, 
David Rockefeller, L. W. Saylor, 0. L. 
Cartwright, M. \V. Sanderson, California 
Academy of Sciences and The American 
Museum of Natural History. 

It is with pleasure that this species is 
named in honor of Mr. C. YT. Bowles who 
made its collection possible. Thanks are 
also due J. J. duBois and J. W. Tilden 
who gave the specimens to the writers. 

This species is most closely allied to 
C. mediata but can be separated from that 
species by its elevated anterior clypeal 
angles, less acutely produced anterior 
pronotal angles and by the presence of a 
number of well-developed veins that extend 
to the metathoracic wing margin (Fig. 3). 
From C. pallida it can be distinguished by 
its less sharply and broadly reflected 
clypeal margins, by having the clype&l 
suture obscured medially, by its more 
angulate side pronotal margins and by the 
absence of the elytral costae. 

Coenonycha mediata Cazier, new species 

Medium sized, naiiow; head and pronotum 
dark testaceous, elytra testaceous; metathoracic 
wings reduced, remigium i educed in size and 
without veins (Fig. 3). 

Male. — Head with impunctate area on vertex; 
front densely punctate, punctures separated 
by about one-third their own widths above and 
below; clypeus with side margins narrowly 
reflexed, anterior margin more widely reflexed, 
convex medially, lateral angles not dentiform 
or prominent, surface rugosely punctate, clypeal 
sutuie obscure medially, shallowly emarginate 
toward base at middle; antennae nine-seg- 
mented. Pronotum widest at middle; side 
margins obtusely rounded medially, evenly 
rounded to base, straight and gradually con- 
vergent anteriorly; anterior angles acute, 
sharply produced anteriorly; surface smooth, 
shining, punctures small, sparse, separated by 
about two to three times their own widths over 
entire surface. Elytra with side margins sub- 


parallel; humeral umbones evident but reduced 
in size; surface with minute alutaceous sculptur- 
ing in impressions, punctures irregular, separated 
on the disk by about twice their own widths, 
each puncture giving rise to a short pale hair. 
Venter sparsely pilose, punctures small and 
sparse; metastemum at narrowest point be- 
tween coxae only slightly longer than width of 
hind coxal plates; tarsal claws shallowly cleft 
subapically. Length, 8.2 mm.; width, 3.8 mm. 

Female. — Similar to the male but more 
robust. Length, 9.1 mm.; width, 4.6 mm. 

Type Material. — Holotype male and 
allotype female in the collection of The 
American Museum of Natural History, 
taken one mile west of Walker Pass, Kern 
County', California, April 2, 1942, by TT. F. 
Barr. Two hundred and eighty-eight 
paratopotypes collected by W. F. Barr, 
K. S. Hagen, T. Aarons and TV. F. Ferguson 
deposited in their collections and in those 
of L. W. Saylor, A. T. McClay', David 
Rockefeller, 6. L. Cartwright and The 
American Museum of Natural History. 
All specimens were collected on Artemesia 
sp. 

This species is easily confused with (7. 
saylori but can be separated from that 
species by its convex anterior clypeal 
margin, less widely reflexed clypeal mar- 
gins, indistinct clypeal suture, elongate 
and parallel form, sliarply produced an- 
terior pronotal angles and by' the lack of 
veins in the remigium of the metathoracic 
w'ings. It can be distinguished from 
C. barri by r its convex anterior clypeal 
margin, unelevated anterior clypeal angles, 
sharply produced anterior pronotal angles, 
longer hind tarsi and by r its reduced meta- 
thoracic wings. From C. bowled, with 
which it appeal’s to be most closely allied, 
it is separable by its less widely' reflexecl 
anterior clypeal margin, sharply produced 
anterior pronotal margins, less angulate 
lateral pronotal margins and by the veinless 
remigium of the metathoracic wings. 

Coenonycha rubida McClay r , new species 

Medium sized; pronotum and head reddish 
brown, elytra and undersurface reddish brown; 
pronotum, elytra and undersurface moderate^ 
clothed with yellow pile; metathoracic wings 
fully developed. 

Male. — Head with small smooth area on 
vertex; front densely punctate, punctures 
separated by about one-fourth their own widths 
above, coalescent and irregular below; clypeus 
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with side and front margins evenly moderately 
reflexed, surface with punctures coaleseont but 
evident throughout, clypcal suture evident 
throughout, arcuately emarginatc medially; 
aiitennae ton-segmented, club slightly shorter 
than the six funicular segments combined. 
Pronutum widest at middle; side margins e\enly 
rounded behind, converging anteriorly and 
slightly sinuate; anterior angles acute, promi- 
nent; surface of disk with punctures separated 
by alxmt twice their own widths, more densely 
placed laterally. Elytra with side margins 
subparallel; humeral urn bones prominent; 
surface with costae evident, punctures on disk 
separated by about their own widths. Venter 
with metastemum at narrowest point between 
coxae longer than width of hind eoxal plates; 
tarsal claws shallowly cleft subapically. Length, 
8.0 mm.; width, 3.5 mm. 

Female. — Similar to the male but a little 
larger and more robust. Length, S.5 mm.; 
width, 4.0 mm. 

Type Material. — Holotype mule tuken 
at Globe, Gila County, Arizona, May 16, 
1936 (F. H. Parker), and allotype female 
taken at the base of Pinal Mountains, 
Graham Comity, Arizona, June (F. H. 
Parker, D. K. Duncan), in the collection 
of The American Museum of Natural 
History. Seven paratypes from the Pinal 
Mountains, April (F. H. Parker), and one 
paratype from Pinal Mountains, Graliam 
County, Arizona, July 4, 1926 (D. K. 
Duncan), deposited in the collections of 
F. H. Parker, L. \X. Saylor, 0. L. Cart- 
wright, California Academy of Sciences 
and The American Museum Museum of 
Natural History. Seven paratopotypes in 
the collections of A. T. McClay, F. H. 
Parker and The American Museum of 
Natural History. 

Coenonycha rubidn is apparently only 
remotely allied to any of the other known 
species. From C . scotti it can be separated 
by its shallowly elevated anterior clypeal 
angles, less densely pilose and punctate 
pronotum and lighter color. From C. 
clypeata it can be distinguished by its more 
widely reflexed clypeal margins, more angu- 
late side pronotal margins, larger pronotal 
punctures and by its reddish color. 

Coenonycha scotti McClay, new species 

Medium sized, narrow; dark brown through- 
out; metathoracio wings fully developed. 

Male. — Head with area on vertex impunctate; 
front densely punctate and pilose, punctures 
large, separated above by about one-fifth of 


their own diameters, coulescont below; elypeus 
with side margins prominently reflexed and 
eoiii.it rioted anterioily, anterior margin more 
widely reflexed, angles dentiform, anterior 
margin omarginate medially, surface rugose, 
panel iiros obsoure, clothed with long pile* 
elypeal suture shallowly omarginate medially* 
antennae ten-segmented. Pronotum widest at 
middle; side margins obtusely ungulate medially 
and at base, , shallowly sinuate anteriorly, 
anterior angles acute, produced; surface smooth' 
] junctures large, separated by about their own 
widths on disk, each puncture giving rise to a 
long yellowish hair. Elytra with side margins 
subparallel; humeral umbones prominent; 
costae indistinct; surface with minute alutaceous 
sculpturing in depressions, punctures indistinct, 
irregular, each puncture giving rise to a long 
yellowish hair. Venter sparsely pilose, puncta- 
tion sparse and small; metasternum at narrowest 
point between coxae longer than width of hind 
eoxal plates; tarsal claws shallowly cleft sub- 
apically. Length, «S.() nun.; width, 4.0 mm. 

Femvle. — Similar to male but more robust. 
Length, 9.0 mm.; width, 4.7 mm. 

Type Material. — Holotype mnle and 
allotype female in the collection of The 
American Museum of Natural History, 
taken at Springville, Tulare County, 
California, June, 1933, by F. T. Scott. 
Ten paratopotypes deposited in the collec- 
tions of L. W. Saylor, A. T. McClay and 
The American Museum of Natural History. 
Five paratypes from Porterville, Tulare 
County, California, May 24, 1933, in the 
collection of the University of Kansas. 
Additional specimens examined from 
Tulare County, California, came from 
Kaweali, April 12, 1931; Sequoia National 
Park, April 20, 1933 (2000-3000 feet), 
May 23, 1929, and May, 1930; Potwisha, 
May 8, 1931 (3000-5000 feet), May 24, 
1929, and June 13, 1929. 

This species is closely allied to C. hageni 
but can be distinguished from it by its 
strongly constricted elypeus, by the large 
closely placed pronotal punctures and by 
its shorter hind tarsi. From C. fusca it 
can be separated by its roughened elytra, 
longer pile, dentate anterior clypeal angles, 
densely punctate pronotum and by its 
shorter tarsi. 

Coenonycha clypeata McClay, 
new species 

Medium sized; pronotum and head piceous, 
elytra dark brown; sparsely clothed throughout 
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•with short yellow pile; metathoracic wings fully 
developed. 

Male. — Head with small smooth area on 
vertex; front densely punctate, punctures 
separated by about one-half their own widths 
above, coalescent and irregular below'; clypeus 
with side and front margins evenly shallowly 
reflexed, anteiior margin not more so than side 
margins, surface densely confusedly punctate 
throughout, clypoal suture obscure; antennae 
ten-segmented, club nearly as long as six funicu- 
lar segments combined. Pronotum widest at 
middle; sides evenly arcuate to base, con- 
verging anteriorly, shallowly sinuate imme- 
diately behind angles; anterior angles acute, 
prominent; surface of disk with punctures 
separated by about one and one-half times 
their own -widths, more closely placed laterally. 
Elytra widest at apical third; humeral umbones 
prominent; surface with costae obscure, punc- 
tures on disk separated by about their own 
widths, irregular, surface between punctures 
alutaceous in spots. Venter with metastemum 
at narrowest point between coxae longer than 
width of hind coxal plates; tarsal daws shallowly 
cleft subapically. Length, S.l mm.; width, 
3.8 mm. 

Female. — Similar to the male but much larger 
and more lobust. Head with punctures above 
smaller than in male, separated by about their 
own widths; elypeal punctures deep, coalescent 
but distinct. Pro not urn with side margins 
more angulate medially; surface with punctures 
smaller than in male, separated on disk by about 
twice their own widths, scarcely more dense 
laterally. Elytra with discal costae somewhat 
elevated, irregular; surface with punctures 
small, separated on disk by about twice their 
own widths. Venter similar to male. Length, 
10.9 min.; width, 5.0 mm. 

Type Material. — Holotype male and 
allotype female in the collection of The 
American Museum of Natural History, 
taken at Avalon, Santa Catalina Island, 
California, March 1, 1932, and May 11, 
1932 (D. C. Meadows) . Five paratopo- 
types in the collections of A. T. McClay 
and The American Museum of Natural 
History. One paratype from Santa Cata- 
lina Island, California, March 1, 1930 (D. 
C. Meadows), in the collection of the 
California Academy of Sciences. One 
paratopotype in the collection of the Los 
Angeles Museum. One paratopotype from 
the Wickham collection in the United 
States National Museum. 

This species appears to be allied to C . 
rubida but can be readily separated from 
it by its more obtusely rounded anterior 
clvpeal margins, by the sparsely pilose 


front of the head, by the obscured elypeal 
suture, by the much smaller pronotal 
punctures, by the proportionately longer 
elytra and by its darker color. From C. 
fulva it is distinguishable by its equally 
reflexed elypeal margins, by its much 
larger and more densely placed frontal 
punctures, by the sparsely pilose front of 
the head and by its darker color. C. 
clypeata is distinguishable from both of 
the above species by the greater sexual 
dimorphism. The female is much larger 
than the male and differs as noted in the 
allotype description. The females of C. 
rubida and C. fulva do not differ greatly 
from the males. 

Coenonycha fulva McClay, new species 

Medium sized; fulvous throughout; elytra 
and pronotum sparsely clothed with long yellow 
pile; metathoracic wings fully developed. 

Male. — Head with small smooth area on 
vertex; front flattened, punctures separated 
by about their own widths; clypeus with side 
margins shallowly reflexed, anterior margin 
more widely reflexed, shallowly emarginate, 
angles scarcely dentate, surface with punctures 
shallowly indicated, elypeal suture distinct, 
shallowly emarginate medially; antennae ten- 
segmented, club as long as length of five distal 
funicular segments combined. Pronotum widest 
at middle, side margins evenly rounded to base, 
narrowly convergent anteriorly, shallowly 
sinuate behind anterior angles; anterior angles 
acute, produced; surface finely punctate, 
punctures on disk separated by two to three 
times their own wudths. Elytra with sides 
subparallel; humeral umbones prominent; 
surface with costae scarcely evident, punctures 
on disk separated by about twice their own 
widths, occasionally connected with furrows. 
Venter with metastemum at narrowest point 
betw'een coxae longer than width of hind coxal 
plates; tarsal claws shallowly cleft subapically. 
Length, 8.0 mm.; width, 3.5 mm. 

Fem V.LE. — Similar to the male but with elypeal 
margins less widely reflexed. Length, 8.0 mm. ; 
width, 3.8 mm. 

Type Material. — Holotype male and 
allotype female in the collection of The 
American Museum of Natural History, 
taken at Avalon, Santa Catalina Island, 
California, May 12, 1932 (D. C. Meadows). 
Fifty-two paratopotypes March 1, 1932; 
twenty-six paratopotypes April 28, 1932; 
forty-two paratopotypes May 2-28, 1932, 
deposited in the collections of the Los 
Angeles Museum. 0. L. Cartwright, L. W. 
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Saylor, David Rockefeller, M. W. Sander- 
son, California Academy of Sciences, A. T. 
McClay and The American Museum of 
Natural History. 

This species appears to be most closely 
allied to C. hageni but can be readily dis- 
tinguished from that species by its flat- 
tened, less densely punctate front of the 
head, by its much narrower clypeus, by 
its more evenly rounded side pronotal 
margins, by the smaller pronotal punc- 
tures, shorter and less dense clytral pile 
and by its lighter brown color. From 
C. acuta it can be separated by its having 
the front of the head glabrous, by its less 
widely reflexed anterior clypeal margins, 
by its having the anterior clypeal angle 
obtuse rather than acute, by its smaller 
pronotal punctures and by the lighter 
color of the elytra. It can be distinguished 
from C. clypeata , which occurs on the same 
island, by the differences listed in the com- 
parative description of that species. 

Coenonycha fusca McClay, new species 

Medium sized; dark reddish brown through- 
out; pronotum, elytra and undersurface sparsely 
clothed with short yellow pile; metathoracic 
wings fully developed. 

M\le. — Head with smooth area on vertex; 
punctures on front separated by about one-half 
their own widths above, coalescent below; cly- 
peus with margins evenly, rather widely reflexed, 
anterior margin shallowly emarginato, surface 
with punctures at base large and coalescent, 
obscure apically, clypeal suture evident through- 
out, shallowly emarginato medially; antennae 
ten-segmented, club nearly as long as the length 
of six funicular segments combined. Pronotum 
widest at middle; side maigins obtusely rounded 
basally, narrowly converging anteriorly; an- 
terior angles acute, not prominently produced; 
surface smooth, punctures of disk separated by 
about twice their own diameters, more dense 
laterally. Elytra with side margins subparallel; 
humeral umbones prominent; surface with 
costae faint, punctures on disk separated by 
about twice their own widths, area between 
punctures along striae alutaceous. Venter 
with metastemum at narrowest point between 
coxae longer than width of hind coxal plates; 
tarsal claws shallowly cleft subapically. Length, 

8.0 mm.; width, 3.5 mm. 

Female. — Similar to the male but more 
robust and darker brown in color. Length, 

5.0 mm.; width, 3.8 mm. 

Type Material. — Holotype male taken 
at Kaweah, Tulare County, California, 
March 22, 1931 , by R. S. Wagner ; allotype 


female from the same locality, April 12 
1931 (R. ft. Wagner) ; both in the collection 
of The American Museum of Natural 
History. Forty-four paratypos from Se- 
quoia National Park, Tulare County, 
California, May 5-28, 1931, and June 14, 
1929 (A. T. McClay); one hundred and 
forty-four paratypes from Auburn, Placer 
County, California, May 6, 1937 (A. T. 
McClay); sixty-three paratopotypes (R. 
S. Wagner), deposited in the collections of 
F. T. Scott, L. W. Saylor, David Rocke- 
feller, 0. L. Cartwright, M. W. Sanderson, 
California Academy of Sciences, A. T. 
McClay and The American Museum of 
Natural History. Additional specimens 
examined were taken at Napa, Napa 
County, California, March 30, 1937, on 
Adenostoma fasciculatum H. and A. 

This species appears to be most closely 
allied to C. p arshine but can be separated 
from that species by its evenly rounded 
anterior clypeal angles, shallowly emargi- 
nate clypeal suture and by its less acutely 
produced anterior pronotal angles. From 
C. ampla it can be distinguished by its 
smaller size, evenly rounded anterior 
clypeal angles and by its less acutely 
produced anterior pronotal angles. 

Coenonycha utahensis McClay, 
new species 

Medium sized, narrow; uniformly dark 
testaceous; elytra sparsely clothed with short 
yellow pile; metathoracic wings fully developed. 

M \le. — Htad with vertex impunctate; front 
densely punctate, punctures separated by about 
one-fifth their own widths above, coalescent 
below r ; clypeus with side margins prominently 
reflexod, anterior margin more widely reflexed, 
than lateral margins, angles feebly elevated, 
anterior margin shaiiowfly emarginato, suiface 
cribrately punctate, clypeal suture shallowly 
arcuately emarginate toward base at middle; 
(antennae lacking) . Pronotum widest at middle; 
side margins obtusely angulate at middle and 
basal third, straight aud gradually converging 
anteriorly; anterior angles acute but not pro- 
duced; surface smooth, glabrous, shining, 
punctures smaU, sparse, separated on disk by 
about three times their own widths. Elytui 
with side margins subparallel; humeral umbones 
prominent; costae scarcely evident; surface 
with minute alutaceous sculpturing, punctures 
irregular, separated by about three times their 
own widths, each puncture giving rise to a 
short pale hair. Venter sparsely pilose, punc- 
tures small and sparse, separated by about four 
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times their own widths; metastemum at nar- 
rowest point between coxae longer than width 
of hind coxal plates; tarsal claws shallowly 
cleft subapically. Length, 8.5 mm.; width, 
3.8 mm. 

Female. — Similar to male but more robust, 
lateral pronotal margins shallowly emarginate 
in front of middle. Length, 8.5 mm.; width, 
4.0 mm. 

Type Material. — Holotype male and 
allotype female, taken in Washington 
County, Utah, in the collection of the 
United States National Museum. One 
female paratopotype, and one female para- 
type from Bellevue, Washington County, 
Utah, in The American Museum of 
Natural History. 

This species may be confused with (7. 
fusca but can be distinguished from it by 
its unemarginate anterior clypcal margin, 
its lighter color and by the obtusely 
angulate posterior pronotal margin. From 
C. rubida it can be readily separated by its 
smaller and less densely placed pronotal 
punctures and by the short, sparse, elytral 
pile. It appears to be most closely allied 
to C. testacea but can be separated by its 
darker color, obscure clypeal suture and 
less deeply emarginate anterior clypeal 
margin. 

Coenonycha globosa McClay, 
new species 

Small, robust; uniformly testaceous through- 
out; pronotum, elytra and undersurface sparsely 
clothed with short yellow’ pile; metatlioraeio 
wings rudimentary, consisting of small narrow* 
vestiges extending little beyond middle of 
eljira (Fig. 3). 

Male, — Head with small smooth area on 
vertex; punctures of front separated by about 
their own widths above, more densely placed 
below*; elypeus with side margins shallowiy 
reflexed, anterior margin more widely reflexed, 
anterior angles shallowiy, obtusely dentate, 
anteiior margin shallowly emarginate, surface 
irregularly covered with large shallow punc- 
tures, clypeal suture evident throughout, 
shallowiy emarginate medially. Pronotum 
widest slightly in front of middle; side margins 
abruptly converging behind, less abruptly con- 
stricted anteriorly”; anterior angles acute, not 
produced, posterior margin evenly rounded 
laterally; surface with shallow’ median impres- 
sion, punctures of disk separated by about twice 
their own widths, irregularly placed, more dense 
laterally. Eli/tra with side margins evenly 
rounded, widest behind middle; humeral uni- 
bones small, barely visible; surface without 
evidence of costae on disk, punctures minute, 


separated on disk by about three times their 
own widths, irregular transverse rugae along 
suture. Venter with metasternum at narrowest 
point betw’een coxae subequal in length to width 
of hind coxal plates; tarsal claws shallow]}' 
cleft subapically. Length, 6.0 mm.; width, 
3.0 mm. 

Female. — Similar to male but somewhat 
laiger and with elytral punctation more evident. 
Length, 7.8 mm.; width, 3.8 mm. 

Type Material. — Holotype male from 
Ellensburg, Kittias County, Washington, 
April 20, 1935 (TV. TV. Baker), and allotype 
female, same locality and date (S. E. 
Crumb), in the collection of AY. TV. Baker. 
Two paratopotypes also in his collection, 
one in the collection of A. T. McClay and 
two in the collection of The American 
Museum of Natural History. The writers 
take this opportunity to thank Mr. Baker 
for these specimens. 

Coenonycha globosa resembles C. parvula 
in shape and size but can be distinguished 
from it by its less densely punctate and 
glabrous front of the head and surface of 
the pronotum, by the reduced punctation 
and shorter, more sparse elytral pile and by 
its lighter testaceous color. From C. 
ovipennis 1 which seems to be its nearest 
relative, it can be separated by its more 
angulate side pronotal margins, its more 
prominent front clypeal angles and by its 
less pilose elytra. 

Coenonycha ovipennis Horn 

Coenonycha ovipennis Horn, G., 1876, Trans. 
Amer. Ent. Soc\, V, pp. 193-194; Fall, 1901, 
Trans. Amer. Ent. Soc., XXVII, p. 293. 

Medium sized, elongate oval; testaceous 
throughout; metathoracie wings reduced 
to a short and narrow vestige. 

Female. — “Head coarsely but very 
sparsely punctured, frontal suture distinct, 
feebly impressed. Clypeus rounded in 
front, margin moderately reflexed. Thorax 
twice as broad as long, sides gradually 
divergent posteriorly, hind angles broadly 
rounded, surface smooth, sparsely and not 
coarsely punctured, margins with long 
fimbriae. Elytra oval, slightly broader 
behind the middle, humeri obtusely 
rounded, surface very sparsely punctate 
and with inconspicuous pubescence. Body 
beneath very sparsely punctured and 
sparsely hairy. Length 7.5 mm. 
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“The apterous body and eight-jointed 
antennae serve to distinguish this species. 
The clypeus also differs considerably in 
form from rotundata . The third and 
fourth joints of the antennae are mod- 
erately long and appear to be connate, 
each one having the appearance of being 
formed by the fusion of two joints. This 
will account for the antennae being eight- 
jointed in this, and ten-jointed in the 
preceding species [rotundata].” 

Type Locality. — Nevada (female). 

No additional specimens of this species 
have been seen so that the limitations of 
the variation cannot be established at this 
time. Its relationships with other species 
are also doubtful, but judging from avail- 
able material it appears to be most closely 
allied to C. globosa. It can, however, be 
separated from that species by its having 
the scutellum longer than broad and by its 
evenly rounded lateral pronotal margins. 

Coenonycha stohleri Saylor 

Coenonycha stohleri Saylor, 1936, Pan-Pacific 
Ent., XI, p. 131. 

Small, oblong-ovate; black; meta- 
thoracic wings reduced to short, narrow 
vestiges (Pig. 3). 

Male. — Head with large area on vertex 
impunctate; front densely punctate, punc- 
tures separated by about their own widths 
above, cribrately punctate below; clypeus 
with side margins moderately reflexed, 
anterior margin more widely reflexed, 
convex medially, anterior angles only feebly 
dentate, surface cribrately punctate, 
clypeal suture obscure and only slightly 
emarginate medially; antennae ten-seg- 
mented. Pronotum widest at middle; side 
margins obtusely angulate medially, evenly 
rounded to base, straight and gradually 
convergent anteriorly, anterior angles 
acute, not sharply produced; surface 
smooth, shining, punctures small, sparse, 
separated by about twice their own widths 
on the disk. Elytra subovate, side mar- 
gins evenly rounded; humeral umbones 
lacking; costae not evident; surface with 
minute alutaceous sculpturing in depres- 
sions, punctures minute and irregular, 
each puncture giving rise to a short white 
hair, disk transversely rugulose. Venter 


sparsely pilose, punetation sparse; meta- 
sternum at narrowest point between coxae 
subequal in length to width of hind coxal 
plates; tarsal claws shallowly cleft sub- 
apically. Length, 5.7 mm.; width, 2.8 
mm. 

Female.-— Unknown. 

Type Locality.— White Hock Springs, 
Nye County, Nevada, May, 1931 (R. 
Stohlcr) . 

This species is apparently most closely 
related to C. globosa , from which it can 
be distinguished by its black color, convex 
anterior clypeal margin, scarcely dentate 
anterior clypeal margin, and by its smaller 
size. 

Coenonycha crispata McClay, 
new species 

Medium sized, narrow; uniformly testaceous 
throughout; metathoracic wings reduced, remi- 
gium cut transversely just beyond stigmal 
area (Fig. 3). 

Male. — Head with impunctate area on vortex; 
front densely punctate, punctures separated 
by about one-fifth of thoir own widths; clypeus 
with side margins narrowly reflexed, anterior 
margin widely reflexod, bisinuate medially, 
angles strongly dentiform; surface rugosely 
punctate basaliy, sparsely punctate in anterior 
third, clypeal suture shallowly arcuately emar- 
ginato toward base at middle; antennae ten- 
segmented. Pronotum widest at middle; side 
margins obtusely subangulate medially and 
basaliy, straight and gradually convergent 
anteriorly; anterior angles obtuse, not pro- 
duced; surface smooth, shining, punctures 
small, sparse, separated by about twice their 
own widths on disk, each puncture giving rise 
to a short yellow hair. Elytra with side mar- 
gins evenly, not strongly, rounded; humeral 
umbones evident but reduced; costae absent; 
surface with minute alutaceous sculpturing, 
punctures irregular, separated by about twice 
thoir own widths, each puncture giving rise to 
a short pale hair. Venter sparsely pilose, 
punetation sparse, each puncture small; metar 
sternum at narrowest point between coxae 
subequal in length to the width of the hind 
coxal plates; tarsal claws deeply cleft sub- 
apically. Length, 7.6 mm.; width, 3.7 mm. 

Female. — Similar to male but more robust. 
Length, 8.0 mm.; width, 4.1 mm. 

Type Material. — Holotype male and 
allotype female in the collection of The 
American Museum of Natural History, 
taken in Kern County, California, March 
30, 1914. Ten paratopotypes deposited 
in the collections of A. T. McClay^ David 
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Rockefeller and The American Museum 
of Natural History. One paratype from 
Kem County, California, April, 1913 
(Van Dyke collection) in the California 
Academy of Sciences. Other specimens 
examined include two from Kern County, 
California, April 3, 1914 (K. Know lton), 
in the California Academy of Sciences, 
and one from Famosa, Kern County, 
California, in The American Museum of 
Natural History. 

This species appears to be closely related 
to C. barn but can be separated from it 
by its long hind tarsi and reduced meta- 
thoracic wings. From C. ovatis it can 
be distinguished by the well-expanded anal 
membrane on the metathoracic wings, by 
the well-developed 2dA and 3dA anti by 
its more elongate shape. From C . saylori 
it can be separated by its strongly dentate 
clypeal angles and by its subangulate 
lateral pronotal margins. 

Coenonycha ovatis McClay, 
ne\v species 

Medium sized, robust; uniformly testaceous 
throughout; pronotum, elytra and under- 
surface spaisely clothed with short yellow pile; 
metathoracic wings extending little beyond 
middle of elytra (Fig. 3). 

Male. — Head with small, irregular, smooth 
area on vertex; punctures of front separated 
by about one-half their own widths above, more 
closely placed laterally and below, small im- 
punctate area on middle of front above clypeal 
suture emargination; clypeus with side margins 
prominently reflexed, anterior margin moie 
widely so, anterior angles rather prominent, 
front margin shallowly sinuate mcdialty, surface 
irregularly punctate, clypeal suture evident 
throughout, rather deeply cmarginate medially; 
antennae ton-segmented, club nearly as long as 
the six funicular segments combined. Pronotum 


widest at middle; sides evenly rounded to base, 
narrowly converging anteriorly; anterior angles 
pi omincnt , not produced ; surf ace rather convex, 
punctuies of disk small, separated by about twice 
then own widths, moie dense laterally. Elytia 
with sides evenly rounded, widest about middle; 
humeral umbones somewhat reduced; surface 
without costae, punctures of disk separated by 
about their own widths. Venter with meta- 
steinum at narrowest point between coxae only 
slightly Ion go l than width of hind coxal plates; 
taisal claws shallowly cleft subapically. Length, 
S.O mm.; width, 3.b mm. 

Fevvle. — Similar to male but moie robust 
throughout. Length, S.O mm.; width, 4.0 mm. 

Type Material. — Holotype male and 
allotype female in the collection of The 
American Museum of Natural History, 
taken at Arvin, Kern Count}’, California, 
March 20, 1932 (R. S. Wagner). Eight 
parutopotvpes in the collections of F. T. 
Scott, A. T. McClay, California Academy 
of Sciences and The American Museum 
of Natural History. 

This species can be distinguished from 
C. parvula by its Larger size, its glabrous 
head, by the small and sparse pronotal 
punctures and by its short sparse pronotal 
and elvtral pile. From C . globosa it can 
be separated by its larger size, more promi- 
nent anterior clypeal angles, by the smaller 
and more evenly placed pronotal punctures, 
by the rounded lateral pronotal margins 
behind middle and by the more regular 
and larger elytral punctures. It can be 
distinguished from C. ovipennis by the 
obtusely ungulate side pronotal margins, 
by the prominent anterior clypeal angles 
and by the sparse short pile throughout. 
C. ovatis appears to be most closely related 
to C. crispata and is compared with it in 
the discussion of that species. 
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THE NOMENCLATURE OF THE COLIAS CHRYSOTHEME 
COMPLEX IN NORTH AMERICA (LEPIDOPTERA, PIERIDAE) 

By William Hovanitz 1 


The author is very grateful for sugges- 
tions and criticisms on this paper from Prof. 
A. H. Sturtevant, Prof. J. H. Gerould, 
Dr. A. H. Clark and Dr. C. D. Michener. 
For the loan of material mentioned in this 
paper, the courtesy of the Los Angeles 
Museum through Dr. J. A. Comstock and 
The American Museum of Natural History 
through Dr. F. E. Lutz and Dr. C. D. 
Michener is acknowledged. 

Genetic and population studies on the 
Colias chrysotheme complex of North 
America indicate that the group is divisible 
into two natural subgroups or races. One 
race is visibly differentiated from the other 
most easily by the presence of orange pig- 
ment on the upper surface of the fore wing; 
the other completely lacks the pigment in 
this location. Correlated with this char- 
acter are several physiological differences 
relating to growth and diet; these phe- 
nomena will be considered in detail in 
other publications (see abstract, Hovanitz, 
1942). 

Owing to considerable interbreeding 
these two major groups exchange sufficient 
gene materials in some populations to be 
identical in morphological characters. 
Therefore, it is doubtful that the two 
groups should be designated as taxonomic 
species, but instead will be designated 
“orange race” and “yellow race,” respec- 
tively. 

The name chrysotheme refers to a Palae- 
arctic species of Colias which is apparently 
identical in morphological characters with 
the North American forms. It may be 
found later, with additional information, 
that their classification as a unit should be 
reconsidered. The name has been revived 
for use for the North American forms by 

1 California Institute of Technology, Pasadena. 


Clark (1941); it had been in use by many 
of the early nineteenth century entomolo- 
gists and by Godman and Salvin (1889) 
for the orange race. The author of kee - 
waydin , W. H. Edwards, stated that 
u keewaydin = chrysotheme except that 
chrysotheme has not the extreme variability 
of heewaydin.” C. keewaydin is a seasonal 
variation of the orange race. With the 
information available at present, chryso- 
theme seems to be a reasonable name for 
the yellow and orange races of North 
America. 

The yellow race can be subdivided into 
five entities corresponding to five geo- 
graphic zones. These blend one into the 
other so that specimens from intermediate 
locations can be designated by the name 
applying to one or the other adjacent geo- 
graphical zone. The variation in the butter- 
flies within a zone is tremendous, due to 
seasonal climatic effects on the phenotype 
of the adult butterfly as well as to genetic 
variations within the populations. Some 
populations are now in the process of ge- 
netic alteration owing to recent and present 
exchange of genes with the orange race. It 
is doubtful that a new name should be ap- 
plied to these new T products of genetic seg- 
regation. Instead, it is better to recognize 
the change w’hieh is taking place and to 
withhold naming the new r race until such 
time as the alteration is apparently com- 
pleted. 

Variations in the orange race are plenti- 
ful but do not seem to have geographical 
significance in a genetic basis. The large, 
heavily orange-pigmented material from 
the Mississippi Valley may be genetic on 
an adaptational basis; but as these forms 
occur w’herever the humidity and tempera- 
ture conditions are high enough, no con- 
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valient end is achieved in applying a Latin 
name to them. 

The use of the binomial or trinomial 
name in this group must remain a matter of 
convenience depending upon the use to 
which the name is put. The orange race 
might more practically be designated 
Colias eurytheme by the economic ento- 
mologist when studying the destructive 
nature of this form on alfalfa. Since none 


of the five geographical segregations of the 
yellow race are of economic importance, a 
general name to cover them all is not then 
immediately necessary. The usual taxo- 
nomic method would be to take the oldest 
name philodice and to subordinate the 
others under it. The following system has 
been adopted as being most practicable for 
general use and for showing genetic rela- 
tionships: 


NORTH AMERICAN RACES OF COLIAS CHRYSOTHEME ESPER 

Yellow Race 


Colias chrysotheme philodice (Latreille) 

Synonyms. — C. alba Chermock, alba Strecker, 
albida Chermock, albinic Skinner, a nth y ale 
Hiibner, ehrmanni Chermock, europome Stephens 
(not Esper), hybrida Strecker, inversata Naka- 
hara, luteitincta Wolcott, mdanic Skinner, 
minor Chermock, miscidice Scudder, nig Strecker, 
nigridice Scudder, rdgrina Strecker, nigrofasciata 
Reiff, notatus 1 Megerle, pallidice Scudder, 
plicaduta Nakahara, raritus Gunder, rothkei 
Reiff, serrata Chermock, suffusa Cockerell, 
virida Strecker. 

Geographical Distribution. — Georgia to 
Labrador west through the eastern portion of the 
Mississippi Valley and north to Hudson Bay. 

Type Locality. — Virginia. 

Reference. — Encyclop£die m6thodique, etc., 
IX, p. 100. 1819. 

Colias chrysotheme hagenii (Edwards) 

Synonyms. — C. autumnalis Cockerell, eri- 
phyle (auct., not Edwards), laurae Chermock, 
nigricosta Chermock. 

Geographical Distribution. — Texas, New 
Mexico, Utah and eastern California north to 
Montana, Idaho and Washington. 

Type Locality. — "Southern Colorado to 
Montana and Dakotah,” restricted by Barnes 
and McDunnough to Pueblo, Colorado. No one 
type specimen. 

Reference. — Papilio, III, p. 163. 1883. 


Colias chrysotheme eriphyle (Edwards) 

Synonym. — C. kootenai Cockle. 

Geographical Distribution. — Northern 

Washington and Idaho, Rocky Mountains of 
Alberta, southern and central British Columbia. 

Type Locality. — Lake Lahache, British 
Columbia. 

Reference. — Trans. Amer. Ent. Soc., V, p. 
202. 1876. 

Colias chrysotheme vitabunda, 
new subspecies 

Synonym. — C. kootenai (auct., not Cockle). 

Geographical Distribution. — Alaska, Yu- 
kon Territory, Northwest Territories, northern 
British Columbia. 

Type Locality. — "Mt. McKinley National 
Park, Alaska.” 

Colias chrysotheme guatemalena 
(Rober) 

Synonym. — C. philodice (Godman and Salvin, 
not Latreille). 

Geographical Distribution. — High eleva- 
tions in Guatemala. 

Type Locality. — No types designated, local- 
ity clearly Guatemala. 

Reference. — In Seitz, Grosschmetterlinge 
der Erde, V, p. 91. 1907. 


Orange Race 


Colias chrysotheme eurytheme 
(Boisduva!) 

Synonyms. — C. alba Strecker, amphidusa 
Boisduval, ariadne Edwards, californiana M6n&- 
tries, flava Strecker, fumoea Strecker, intermedia 


1 C. notatus (Megerle), 1803, has been suggested by 
Clark and Clark (1941) as an older name of philodice 
with type locality in Georgia. However, it does not 
seem to have been validly published. 


Cockerell, keewaydin Edwards, pallida Cockerell, 
rudhini Gunder, uniciirina Gunder. 

Geographical Distribution. — Southern 

Mexico to southern British Columbia and Hud- 
son Bay from the Atlantic to the Pacific oceans. 

Type Locality. — California. 

Reference. — Ann. Soo. Ent. France, II, p- 
286. 1852. 

Names applying to individual aberrants, 
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to white forms, to melanie forms, to 
seasonal forms, and so forth, have been 
placed in the synonymy under the sub- 
specific name applying to the geographical 
region from which the material came. This 
does not preclude their use by persons who 
find it convenient to use such names, pro- 
vided the latter are available under the 
rules of nomenclature. The author finds 
no convenience in their use but rather a 
great inconvenience. Variations of the 
orange race are placed under that race; 
likewise, intermediates between the orange 
and yellow races are placed there. 

The differences between the above races 
or subspecies with respect to combinations 
of genetic characters possessed by each 
will be covered thoroughly in another pub- 
lication. The present revision of the 
nomenclature is essential before the popu- 
lation work can be adequately described. 

Colias chrysotheme vitabunda, 
new subspecies 

This is the northern representative of the yel- 
low raoe of chrysotheme in North America. As 
such, it is characterized by its slightly smaller 
size, by its relatively narrow melanie border, by 
its rounded wings, by a heavy deposition of red 
pigment on the extremities, by a relatively light- 
colored hind wing cell spot, by a melanie suf- 
fusion on the under surface of the hind wing, by 
a reduction in size or complete disappearance of 
the submarginal row of spots on the under side 
of the hind wing, by a very high frequency of 
white females in the populations (95 per cent in 
Alaska, 71 per cent in Yukon Territory, North- 
west Territories and northwestern British 
Columbia, 77 specimens employed), by a nearly 
complete obsolescence of the inner portion of the 
melanie border on the upper surface of the female 
and the entire border on the hind wings and by a 
high frequency of white females with a white 
rather than orange or yellow hind wing cell spot. 
The males have a rather heavy deposition of 
orange pigment on the under side of the hind 
wings and apices of the fore wings. There is a 
higher degree of intermediacy between the 
yellow and white females in this race than in 
other races. 

The holotype female selected is white, as this 
genetic mutant is more abundant than the yel- 
low. The variation in color of the hind wing cell 
spot (upper side) in the white females is from 
bright orange to pale yellowish white. The 
holotype is of nearly the whitest type. By 
analogy with the genetic results in the orange 
race, this possibly means that the individual 
was homozygous for the dominant gene control- 
ling the white character. The pterine pigmenta- 


tion of the under side of the hind wings and apex 
of the fore wings is very light orange yellow. 
It will be shown later that these two characters 
are genetically correlated. 

The allotype male differs from eriphyle mainly” 
in its smaller size and the more complete reduc- 
tion of the submarginal row of spots on the under 
side of the wings. From hagenii, in addition to 
the above, it differs in a heavier orange suffusion 
on the under side of the wings, m its lounder 
wings and narrower marginal band. 

Holotype Female and Allotype 
Male. — McKinley National Park, Alaska, 
July 18 to August 9, 1930, Frank Morand 
collector, J. D. Gunder Collection, in The 
American Museum of Natural History. 

Paratypes. — -Twelve males same data 
as above ; eleven males same locality but 
July 29, 1931, and “collector unknown’’; 
four males July 15-20, 1931, “collector 
unknown,” in Los Angeles Museum. Ten 
white females same data as holotype ; four 
white females July 20-30, 1931, “collector 
unknown,” in Los Angeles Museum; one 
white female August 9, 1930, “collector 
unknown,” in Los Angeles Museum. 

That portion of the following material 
which has been examined is indistinguish- 
able from the above type material, but in 
order to avoid confusion in type locality it 
has not been designated as part of the 
paratype series. 

Alaska. — ‘‘Alaska,” five males; Mt. 
Dewey, 5000 feet, three males; Eagle, 
Rampart, Kuskokwim River, Circle, Ft. 
Yukon, sixty-one males, one yellow female, 
ten white females; Circle, five males; 
Eagle, fourteen males, six white females; 
Chitine, one white female; Ft. Yukon, 
one white female; Skagwav, ten males, five 
white females; Alfred Creek Camp, one 
white female; Mt. McKinley National 
Park, ten white, three intermediate and 
two yellow females. 

Yukon Territory. — Whitehorse, fifty- 
two males, three white females, three yel- 
low females; Dawson, thirty-three males, 
three white females, one yellow female; 
Campbell Creek, Pelly River, one male; 
Pelly River near Hoole River, one male; 
Klotassin River, one male, one yellow fe- 
male. 

Northwest Territories. — Great Slave 
Lake, three white females. 

British Columbia. — “Northwest B. 
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C.,” two males; Atlin, one yellow female, 
one white female; Monarch Mountain, one 
specimen; Pike River, Atlin, five white 
females. 

The name kootenai \vik> applied, without 
much description, to Colias occurring in the 
vicinity of Kaslo, British Columbia, early 
and late in the season as compared with 
eriphyle , which is found in the summer. 
Barnes and McDunnough (1914) have been 
quite logical, therefore, in restricting this 
name for the spring or autumn form of 
eriphyle in southern British Columbia, 
even though there are no type specimens. 
The type locality of eriphyle (Lake Lahache) 
is close enough to Kaslo so that the popu- 
lations at the two places may be considered 
as of the same subspecies. C. kootenai 
Cockle, therefore, must fall as a synonym 
of eriphyle if environmental modifications 
of the phenotype are not to have Latin 


designations. Some authors (Barnes and 
McDunnough, 1914; Gibson, 1920; Clark, 
1941) have used kootenai in the sense of a 
subspecies for the far northwest popula- 
tions. Though it is true that the spring 
form from southern British Columbia is 
quite similar to the far northern material 
of the summer and only generation, they 
are not identical and the name should not 
be used for this purpose. 

A form designated as Colias eurytheme 
alberta w’as described by Bowman (1942) 
from Alberta, Canada. An examination of 
a paratype in the Los Angeles Museum indi- 
cates that the specimen is of a race of the 
christina-astraea-e tc. complex with more 
orange pigment than others of that group 
but not a race of ehrysotheme. Therefore, 
the name w T as omitted from the synonymy 
above. 
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endemic and exotic land planarians in the united 

STATES WITH A DISCUSSION OF NECESSARY CHANGES OF 
NAMES IN THE RHYNCHODEMIDAE 

By Libbie H. Hyman 


Accumulated material of land planarians 
collected in the United States has fur- 
nished the occasion for this article. Some 
of the material was lent for study by the 
U. S. National Museum; the California 
specimens came from Dr. W. M. de Laub- 
enfels, Pasadena, Prof, W. K. Fisher, 
Carmel Valley, and Mr. John L. Mohr, 
Berkeley; and Dr. H. I. Strohecker, Ken- 
yon College, Gambier, Ohio, very kindly 
searched for and forwarded to me some 
slides made by the late Dr. L. B. Walton. 
Following the publication of a preliminary 
report in Science (Hyman, 1940b), Dr. 
Leslie Hubricht of the Missouri Botanical 
Gardens sent a large and valuable collec- 
tion of land planarians he had found in 
greenhouses and out of doors, and informa- 
tion about Bipalium kewense in New Or- 
leans was sent by Drs. Harold Cu mmins 
and F. H. Wilson of Tulane University. 
Thanks are here expressed to all these 
zoologists for their interest and cooperation. 

Geoplanidae 
Gboplana Stimpson, 1857 

Geoplana mexicana Hyman, 1939 
Figures 1, 2 

Material. — Many specimens sent by 
Dr. de Laubenfels, Dr. Fisher and Mr. 
Mohr, mostly juveniles. 

Form. — Typically geoplanid, flat, elon- 
gate, anterior end narrowing to a blunt tip, 
posterior end broader, coining to an abrupt 
point; to 20 mm. long, specimens under 
15 mm. in length are juvenile without sex 
organs. Figure in Hyman, 1939, p. 424, 
Fig. 48B. 

Color. — Appears black but closer in- 
spection shows two light dorsal stripes 


which therefore enclose between them a 
very narrow black middorsal stripe. Along 
the margin there is a light line bordered 
below by a dark line. The midventral 
region shows the usual white band of the 
creeping sole, slightly raised. To either 
side of this is a wide, slightly darkened 
band bordered laterally by a light stripe, 
which in turn is next to the dark marginal 
line referred to above. Thus the ventral 
surface has a faint banded appearance. 

Eyes.— In a single irregular row along 
the entire body margin, crossing the an- 
terior tip, smaller and more scattered in 
the posterior body fourth. Some Cali- 
fornia specimens show the eyes along the 
anterior margin more widely spaced than 
in the original Mexican specimens (Fig. 1), 
but others are like the Mexican ones so that 
this difference probably results from 
methods of killing. 

Copulatory Apparatus. — In my origi- 
nal account of this species, I was unable 
for lack of mature specimens to describe 
the copulatory apparatus. I am therefore 
glad to be able to complete the description 
of the species from sexual material sent 
by Dr. de Laubenfels. Testes ventral. 
Common genital pore about 2 mm. pos- 
terior to mouth, about 4 mm. from pos- 
terior end of a 20-mm. specimen. Sagittal 
view of sexual apparatus in Fig. 2. Com- 
mon genital pore leads by narrow vertical 
passage into somewhat small genital 
atrium. Penis oval, elongated, muscular, 
of muscle fibers running chiefly length- 
wise and curving around proximal end of 
penis. Here common vas deferens as- 
cends through muscle coat and enlarges 
into a wide S-shaped canal lined by a 
glandular epithelium; this canal is divided 
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into two curved portions by a short nar- 
rowed section. Probably the whole 13- 
shaped canal should be regarded as a 
seminal vesicle; it is accompanied by 
numerous gland cells which open through 
its epithelium. Finally male canal opens 
into small chamber from which straight 
narrow canal underlain by muscle fibers, 
chiefly circular, proceeds to penis tip. 
Penis papilla very short, consisting of a 
short truncate projection into the genital 
atrium. Female apparatus simple, con- 
sists of glandular duct extending backward 
from posterior wall of genital atrium. 
Glandular duct receives numerous glands 
and becomes continuous with the oviducts. 
The distinguishing features of the copula- 
tory apparatus of G. mexicana are the 
curved tubular seminal vesicle and the 
short broad penis papilla. 

Localitt. — Gardens, California (Pasa- 
dena, Carmel Valley, Berkeley), imder leaf 
mold or other objects, common. Previous 
specimens on which the original description 
was based were taken at Laredo, Texas, on 
shipments of flowers from Mexico, three 
specimens in September, 1935, and three 
more in March, 1939. The species, which 
has become established in California, would 
therefore seem to be a native of Mexico. 

Specimens. — Whole mount and vial 
of preserved specimens deposited in 
A.M.N.H., Cat. No. 293. 

Geoplana vaga, new T species 

Figures 3-5 

Material. — One mature specimen sent by 
Dr. de Laubenfels. 

Form. — Flat, elongated, narrowing abruptly 
at anterior end, tapering behind middle to blunt 
posterior end (Fig. 3) ; nearly 40 mm. long pre- 
served, presumably longer in life, 2.0 mm. wide; 
mouth about 20 mm. from anterior end, genital 
pore about 10 mm. behind mouth; notable for 
wide separation of mouth and genital pore. 

Color. — Stated to have been very dark bluish 
black in life; preserved, dorsal surface was bright 
cerulean blue, composed of coarse granules. 

Eyes. — Because of coarse dark pigment 
granules, eyes could not be followed beyond 
anterior few mm.; they form a single irregular 
file along the anterior margin (Fig. 3) but do not 
cross the anterior tip (Fig. 4). 

Coptjlatory Apparatus. — Specimen was in 
full sexual maturity; sagittal view of copul at ory 
apparatus in Fig. 5. Common genital pore 
leads by wide opening into male copulatory 


apparatus anteriorly, female genital atrium 
posteriorly. Male apparatus bounded from 
parenchyma by muscular stratum from which 
muscle fibers pass into it. Vasa deferentia enter 
anterior end of muscular stratum from below; 
common duct ascends and widens into a dorso- 
ventrally elongated chamber. From posterior 
side of this, below its dorsal end (Fig. 5), ejacu- 
latory duct begins as narrow tube, at once 
widens and passes back as coiled canal, sur- 
rounded by gland cells which open through its 
epithelium. It soon opens into the lumen of 
the long penis, which lacks a definite papilla, 
being made instead of many irregular folds. 
Under their covering epithelium, these folds 
have a muscular stratum of outer longitudinal 
and inner circular fibers. Female atrium is a 
wide elongated chamber extending posteriorly 
for some distance beyond the common genital 
pore and has a slightly sinuous wall lined by a 
very high epithelium. Atrium lies in a slightly 
muscular area bounded from the general paren- 
chyma by muscle fibers. From posterior end of 
female atrium, a short canal leads backwards 
and soon enlarges into a chamber with greatly 
folded walls, receiving numerous gland cells. 
This chamber appears to represent the glandular 
duct; its posterior end receives the oviducts. 

No testes were seen in the short piece con- 
taining the copulatory apparatus that was sec- 
tioned, but numerous yolk glands are present, 
both above and below the intestinal branches. 

Differential Diagnosis— G. vaga dif- 
fers from other members of the genus in the 
combination of color and details of the 
copulatory apparatus. 

Locality. — Garden, Pasadena, Cali- 
fornia; presumably introduced, original 
habitat unknown. 

Type. — One whole mount; sexual re- 
gion as serial sagittal sections (five slides), 
deposited in A.M.N.H., Cat. No. 294. 

Remarks. — The genus Geoplana com- 
prises a very large number of species hav- 
ing the same general appearance and eye 
arrangement but differing considerably 
in the structure of the male copulatory 
apparatus. Contrasted with a group of 
species having a definite projecting penis 
papilla are those like the present species 
totally devoid of a penis papilla and having 
instead a male apparatus consisting of an 
elongated hollow muscular organ with a 
highly folded wall. It is probable, how- 
ever, that when in use some of these folds 
erect and act as a penis papilla. Of the 
species without a penis papilla there are 
also some of dark blue color, and G. caerulo- 
nigra Riester, 1938, from Brazil seems to 
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come rather close to the present species. 
However, none of the species which com- 
bine a bluish black color with the type of 
male apparatus shown in Fig. 5 appear to 
be identical with G . vaga. 

RHYNCHODEMIDAE 
Dolichoplaninae, new name 
(=Desmorhynchinae Heinzel, 1929) 
RHYNCHODEMUS L.E1DY, 1851 
Syn.: Desmorhynchus Heinzel, 1929. 
Rhynchodemus sylvaticus (Leidy), 1851 

Syn.: Planaria sylvatica Leidy, 1851. 

Figures 6-8 

Material. — One whole mount labeled 
Rhynchodemus sp., and one set of serial 
sections labeled Rhynchodemus sylvaticus , 
both made by Dr. L. B. Walton; a number 
of specimens sent by Dr. Hubricht. 

Form. — Small, below 10 mm. in length, 
slender, elongated, anterior fifth cylin- 
droid with rounded tip, notably narrower 
than the rest of the body, rest of body 
plump, convex above, flattened below, 
posterior end acute (Fig. 6). 

Color. — According to Leidy, grayish 
above with two longitudinal brown stripes, 
paler below. Girard’s drawings (1893), 
apparently made from Leidy’s specimens, 
agree with Leidy’ s description except in 
one case where a streaky dark pattern on 
a lighter ground is shown. The specimens 
sent by Dr. Hubricht agreed perfectly 
with Leidy’s description. Walton (1907) 
found specimens near Gambier, Ohio, 
agreeing with Leidy’s account but also 
reported more lightly colored worms 
(apparently lacking the dorsal stripes). 
Presumably the whole mount mentioned 
above labeled Rhynchodemus sp. was one of 
these lighter specimens. Sections of its 
copulatory apparatus proved it to be 
R . sylvaticus . It is therefore probable 
that all Walton’s specimens were R . 
sylvaticus and that this animal is somewhat 
variable in color and color pattern. 

Eyes. — Ail rhynchodemids have a pair 
of eyes near the anterior tip; these are 
remarkably large in R. sylvaticus (Figs. 


6, 8) in comparison with the narrowed 
(“proboscidiform’’ in Leidy’s description) 
anterior region. In the set of sections 
made by Walton, the anterior end was 
sectioned transversely, the posterior part 
sagittally. Fig. 8 shows a section through 
the eyes from this series. The eye is seen 
to be relatively large and well differentiated 
and situated close to the external surface. 
The section also passes through the brain 
ganglia and the anterior tip of the intestine. 

Histology. — Since the work of Heinzel 
(1929) it has become necessary to examine 
rhynchodemids in transverse section before 
they can be allocated generically. Heinzel 
pointed out that rhynchodemids fall into 
two groups, those in which the longitudinal 
muscles of the body wail are strongly de- 
veloped and arranged in discrete bundles, 
and those with a weak layer of longitudinal 
fibers not aggregated into bundles. For 
the former group he proposed the sub- 
family Desmorhynchinae based on his new 
genus Desmorhynchus , and for the latter he 
created the subfamily Rhynchodeminae 
in which he placed the genus Rhyncho- 
demus as he understood it. Examination 
of cross sections of Rhynchodemus sylvaticus 
(Fig. 8A) shows that in this species the 
subepidermal longitudinal muscles are 
well developed and arranged in bundles. 
The implications of this fact for the taxon- 
omy of the Rhynehodemidae are discussed 
at the end of this paper. 

Transverse sections through the probos- 
cidiform anterior region are flat or slightly 
concave below, convex above; through 
more posterior levels, they are broadly 
oval with a midventral ridge, similar to 
Fig. 11. Otherwise no evident histological 
differences appear between these two re- 
gions except that the proboscidiform part 
of the body is more compact and muscular. 

Epidermis of cuboidal cells, thinner 
ventrally, ciliated only on the creeping 
sole which occupies about one-fourth the 
body circumference. Beneath epidermis is 
a thin stratum of circular muscle fibers 
and immediately below this a layer com- 
posed of the oval bundles of longitudinal 
fibers. These bundles appear to be ad- 
herent to the circular fibers. Although 
not so sharply set off as in some other 




Fig. 8. Transverse section through the head at the level of the eyes of Rhynchodemus sylvaticus. 
8A, transverse section^through lateral part of body, showing longitudinal muscle bundles. 

Fig. 9. Rhynchodemus americanus , showing body form. 

Fig. 10. Section through the anterior part of Rhynchodemus americanus, showing sensory tracts 
at the margins. 

Fig. 11. Transverse section near the caudal end of the beak region, showing two ciliated tracts 
enclosing midventral glandular prominence. 
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rhynchodemids, probably because of the 
small size of R . sylvaticus , the longitudinal 
bundles are, nevertheless, perfectly appar- 
ent, especially in the proboscidiform re- 
gion. Between the longitudinal muscle 
bundles occur rhabdite-secreting cells 
whose necks pass to the epidermis. 

C opuxiATOry Apparatus. — The Walton 
set of sections is that of a mature worm, 
and the copulatory apparatus is well shown 
despite the faded condition of the stain. 
Sagittal view of apparatus in Fig. 7. 
Apparatus very simple; male part is a hol- 
low oval organ marked off from paren- 
chyma by a thin bounding stratum of 
muscle fibers. Organ lined by a tall 
epithelium underlain by slight layer of 
muscle fibers. Vasa deferentia approach- 
ing from in front unite to form a small 
chamber from which the short, narrowed, 
ejaculatory duct turns posteriorly to enter 
the anterior end of the lumen of the male 
organ. Female apparatus also of simple 
construction. Female atrium, an elon- 
gated chamber lined by a high epithelium, 
extends posteriorly from common genital 
atrium and narrows into glandular duct, 
which receives numerous cement glands. 
Common oviduct ascends to open into 
posterior end of glandular duct. From 
common genital atrium, common genital 
canal proceeds directly ventrally and opens 
in midventral line by common genital pore. 
Relative positions of mouth and common 
genital pore shown in Fig. 6. 

Locality. — R. sylvaticus was originally 
recorded from Philadelphia, under flower 
pots, boards, leaves, and stones in gardens, 
and also in woods near the city. Prof. J. 
Percy Moore of the University of Penn- 
sylvania informs me that he was formerly 
able to find the species in woods near 
Philadelphia but at present cannot find 
any specimens in places where they were 
known to occur in the past. Later (1858) 
Leidy recorded finding one specimen in the 
mountains of western Pennsylvania and 
fourteen specimens along a fence in New- 
port, Rhode Island. The next published 
record of the species is that of Walton 
(1904, 1905), who found a number of speci- 
mens at Gambier, Ohio, on a vine and 
under a stone in a meadow. Later (1912) 


Walton reported that he had found the 
species common at Urbana, Ohio, Gambier, 
Ohio, and Meadville, Pennsylvania. I 
know of no findings in nature since Wal- 
ton’s records, and apparently the animal is 
very rare out of doors at the present time. 
The many specimens sent by Dr. Hu- 
bricht came from a greenhouse in Forest 
Park, St. Louis, Missouri. The animal 
therefore appears to be distributed through- 
out the northern half of the eastern 
United States. 

Specimens. — Set of serial sections made 
by W alton ; whole mount made by W alton, 
rear half sectioned by Hyman; whole 
mount of some of Hubricht’s specimens; 
and cross sections of one of Hubricht’s 
specimens deposited in A.M.N.H., Cat. 
Nos. 304, 305 and 295, respectively. 

Remarks. — The above description is 
based on Walton’s and Hubricht’s ma- 
terial. I have not been able to obtain 
material from the type locality, but there 
are no grounds for doubting the identifi- 
cation. It is unfortunate that Walton 
published only very brief and unsatis- 
factory notes. His belief that he had 
more than one species of the sylvaticus type 
appears to have been mistaken. 

Rhynchodemus americanus, new 7 species 
Figures 9-12 

Material. — A number of specimens sent by 
Dr. Hubricht. 

Form. — Slender, elongate, to 15 mm. in 
length, anterior end narrowed and beak-like as 
in R. sylvaticus but this region relatively shorter 
as compared to body length than in R. sylvaticus; 
rest of body cylindroid, oval in section, tapering 
to a blunt point (Fig. 9). On the ventral side 
the creeping sole foims a narrow white band 
which terminates at the proximal end of the 
4 ‘beak’* in a transverse swelling. 

Color. — Grayish or brownish black above, 
uniform, paler below, sole white. 

Eyes. — T wo, large as in R. sylvaticus (Fig. 9). 

Histology. — The beak-like anterior region is 
flat below, convex above (Fig. 10), hence similar 
to this region in R. sylvaticus. At the margins 
of the ventral surface there is a sensory tract on 
each side where rhabdites are absent (Fig. 10). 
There do not appear to be any such sensory 
tracts in R. sylvaticus. Under the epidermis is 
a thin layer of circular muscle fibers and be- 
neath this are very evident oval bundles of 
longitudinal fibers. These are similar to but 
more obvious than those of R. sylvaticus (Figs. 
10, 11). Between the muscle bundles lie pig- 




\ ' \ 

Fig. 12. Sagittal view of the copulatory apparatus of Rhynchodemus americanua. 

Fig. 13. Transverse section through the anterior end of Geodesmus atrocyaneus , showing an eye 
(as the section is slightly oblique, it passes through only one eye) ; from set of sections made by 
Walton. <4 m 

Fig. 14. Geodesmus atrocyaneus , specimen collected by Hubricht. 
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ment granules and rhabdite-socreting cells. 
The ventral nerve cords in the proboscidiform 
region are farther apart than in R. sylvaticus 
and often connected by two cross commissures. 
Eyes similar in size, structure and position to 
those of JR. sylvaticus and hence not figured. 
In regions shortly behind the eyes large rhab- 
dite-forming cells are particularly numerous 
and conspicuous. Approaching the rear end of 
the beak region, the sections become more oval 
and a pair of especial ciliated tracts appears on 
the ventral surface; these finally enclose be- 
tween them a midventral prominence on which 
open numerous cyanophilous glands (Fig. 11). 
This region appears to coincide with the trans- 
verse swelling seen in the whole animal at the 
anterior end of the creeping sole. Posterior to 
this, the midventral elevation gradually smooths 
out, and the ciliated tracts merge to become the 
usual creeping sole. This occupies about one- 
third of the ventral half of the circumference, 
bears peculiar short stiff cilia and is formed of a 
lower epidermis than the lost of the surface, 
also characterized by its lack of rhabdites. 
More posteriorly, the creeping sole flattens out 
and the ventral surface becomes plane, with a 
sensory strip on each side where the ventral 
surface joins the convex dorsal surface. The 
creeping sole is much narrower posteriorly than 
at more anterior levels. 

Reproductive System. — The position of the 
genital pore relative to the mouth is shown in 
Fig. 9, and a section of the copulatory apparatus 
is drawn in Fig. 12. The testes are ventral in 
position, moderate in numbers, and in the speci- 
men sectioned were not found posterior to the 
level of the copulatory apparatus. The very 
numerous yolk glands occur throughout the 
body length. The copulatory apparatus is of 
the same simple type as in /?. sylvesbris. From 
the genital pore the straight genital canal pro- 
ceeds dorsnlly and forks into the male canal 
running anteriorly and the lemale canal running 
posteriorly. The former is a simple tube 
widening at its anterior end into a rounded 
chamber filled with sperm into which open the 
two vasa deferentia separately (Fig. 12). It is 
lined throughout by a tall epithelium underlain 
by a slight layer of muscle fibers, mostly longi- 
tudinal. The female canal is twice or more the 
length of the male canal and at its posterior end 
widens into an oval chamber to which there are 
attached numerous long-stalked glands. This 
chamber hence corresponds to the glandular 
duct of other land planarians; at its narrowed 
rear end it receives the common oviduct. The 
glft.nrbilfl.-r chamber is lined by a low epithelium 
penetrated by the outlets of the attached glands. 
The lining of the female canal is taller, ciliated 
and un derlain by a slight layer of musole fibers. 

Differential Diagnosis. — R. ameri- 
canus differs from all other species now in 
the genus Rhynchodemus except R. sylva- 
ticus in the beak-like anterior region, and 
differs from the latter species in color and 


the details of the copulatory apparatus as 
shown by comparing Figs. 7 and 11. 

Locality. — Greenhouses, Forest Park, 
St. Louis, Missouri, about ten specimens, 
collected January 18, 1936; greenhouses, 
Riverton, New Jersey, one specimen. 

Type. — Co types (three specimens) 
mounted whole on slide; set of sagittal 
serial sections of copulatory apparatus 
and cross sections through anterior end 
deposited in A.M.N.H., Cat. No. 296. 

Remarks. — Although this species has 
been found only in greenhouses, it must be 
supposed to be endemic to the United 
States because of its strong similarity to 
R. sylvaticus, as regards the beak-like 
anterior region and the copulatory appa- 
ratus. As R. sylvaticus is endemic, having 
been found nowhere else, and is the only 
previously known Rhynchodemus with the 
beak-like anterior differentiation, one is 
forced to conclude that the closely re- 
lated R. americanus must also be native to 
the United States. As noted above, 
R. sylvaticus has migrated into green- 
houses, and this may be expected to occur 
with any of our land planarians. 

Rhynchodemus sp. A 

Figures 19, 21 

Material. — Several juvenile specimens 
sent by the U. S. National Museum. 

Form. — Slender, elongate, tapering to 
both ends (Fig. 19), cross section broadly 
oval (Fig. 21). Largest specimen (juve- 
nile) nearly 60 mm. long, 3.4 mm. in diame- 
ter; pharynx anterior to middle (Fig. 19). 

Color. — Preserved specimens yellowish 
or brownish gray, probably lighter in life, 
with two dorsal longitudinal dark stripes, 
continuing to both ends. Fig. 19, side 
view, shows only one of the stripes; their 
location is given on the cross sections, Fig. 
21 . 

Eyes. — Usual pair of eyes somewhat 
back from the anterior end (Fig. 19). 

Cross Section.— This (Fig. 21) shows 
under the epidermis the zone of longi- 
tudinal muscle bundles characteristic of 
the Dolichoplaninae as here defined 
(= Desmorhynchinae Heinzel). From the 
shape of the section and the occurrence of 
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Pig 15 Diporodemua zndigenus, type specimen befoie sectioning 

Fig 16 Part of section through, the heal of D indigenus showing sensory tract to either side 
of the creeping sole 

Fig 17 Transverse section through the antenor end of D indzgenus showing general histology 
adhesive cleft and one eje the section is unfortunately somewhat diagonal Figs 8, 13 and 17 aie 
not to scale — 13 and 17 are very much larger compared to 8 than shown 
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these bundles there seems little doubt that 
the animal belongs to Rhynchodemus as 
here defined. 

Locality. — Taken in 1914-1916 in the 
greenhouses of the U. S. Department of 
Agriculture, Washington, D. C.; original 
locality unknown; presumably imported 
with plants. 

Specimens. — Largest specimen as whole 
mount, U.S.N.M.; others left in original 
vial returned to U.S.N.M.; also slide of 
cross sections deposited in U.S.N.M. 

Remarks. — In the absence of sexual 
material, the worm cannot be carried 
farther than genus. The animal corre- 
sponds in all respects to Dolichoplana bosci 
Graff, 1899, Madagascar, which is un- 
doubtedly a Rhynchode?mis (present defini- 
tion), not a Dolichoplana. However, 
von Graff’s description is very brief and de- 
spite later collections of land planarians 
from Madagascar, the species has not been 
refound. The distinguishing character of 
D. bosci is a pair of black longitudinal 
stripes on a dull yellow to yellowish gray 
ground. The sex organs have not been 
described for bosci, so that even had the 
present specimens been sexually mature, 
the identification would still have remained 
in doubt. 

Rhynchodemus sp. B 
Figure 22 

Material. — About twenty specimens 
sent by Hubricht, all juvenile. 

Form. — Elongate, very slender, tapering 
to both ends, to 20 mm. long, pharynx 
posterior to middle (Fig. 22). 

Color. — Uniform yellowish gray, 
slightly darker dorsally. 

Eyes. — Usual two near anterior end. 

Cross Section. — Similar to Fig. 21, 
shows oval shape and longitudinal muscle 
bundles characteristic of Rhynchodemus 
(as here defined). 

Locality. — Taken in greenhouses, For- 
est Park, St. Louis, Missouri, February 15, 
1936, in company with R. sylvaticus; pre- 
sumably imported with plants, original 
locality unknown. 

Specimens. — Whole mount deposited in 
A.M.N.H., Cat. No. 297. 


Remarks. — There seems little doubt 
that this species is distinct from the pre- 
ceding one, Rhynchodemus sp. A. In addi- 
tion to the difference in color pattern, the 
difference in location of the pharynx is 
noteworthy. In sp. A, the pharynx is 
anterior to the middle; in B, posterior to 
the middle. In view of the lack of sexual 
specimens, it does not seem desirable to 
name the form. 


Dolichoplana Moseley, 1877 

Dolichoplana striata Moseley, 1877 

Material. — Many specimens of various 
sizes sent by Hubricht, juvenile. 

Form. — Very elongated, flattened, to 
120 mm. long; for figure see Hyman, 1940. 

Color. — Ground color yellowish brown 
with six longitudinal dark stripes, paired 
median, lateral and marginal. Median 
stripes very narrow, fading away posteri- 
orly shortly behind pharynx, may be ab- 
sent, especially in young specimens. Lat- 
eral stripes very conspicuous, black, sharply 
defined, beginning at level of eyes, and 
continuing to posterior tip. Marginal 
stripes less dark, diffuse, ill defined, fading 
away posteriorly. Creeping sole white, 
bordered on each side by diffuse pig- 
mentation. 

Eyes. — Two, on rounded anterior end. 

Copulatory Complex. — Has never been 
described; this species is apparently 
rarely in the sexual state and reproduces 
by fragmentation. 

Locality. — Greenhouses, Forest Park, 
St. Louis, Missouri, January 18, 1936, also 
March 24, 1937; Bourdet’s greenhouse, 
Laramie County, near St. Louis, Missouri, 
April 4, 1936. Original habitat, Indo- 
Maiay region, very common, one of the 
most common land planarians of the Pa- 
cific Islands; not hitherto recorded for 
greenhouses in the United States. 

Remarks. — For more complete descrip- 
tions of this species see the original descrip- 
tion by Moseley, also the accounts in von 
Graff, 1899, and Hyman, 1940a. Pre- 
served specimen deposited in A.M.N.H., 
Cat. No. 298. 
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Geodesminae, new name 
( = Rhynchodeminae Heinzel, 1929) 
GEODESMUS Mbcznikow , 1 1866 

Syn.: Rhynchodemus emend. Heinzel, 

1929. 

Geodesmus atrocyaneus (Walton), 1912 

Syn.: Rhynchodemus atrocyaneus Walton, 

1912. 

Figures 13, 14 

Material. — One set of serial sections 
labeled Rhynchodemus atrocyaneus, made 
by Walton; anterior end cut transversely, 
posterior part sagittally; immature. Nine 
specimens collected by Hubricht, all 
juvenile. 

Form. — Elongated, cylindroid (Fig. 14), 
20 mm. ox more in length, tapering slightly 
to either end; cross section oval anteriorly 
(Fig. 13) to circular through center of body; 
pharynx at about middle. 

Color. — Stated by Walton to be a uni- 
form dark blue; according to Hubricht is 
dark purple above when young, becoming 
black when older; white or light gray 
below; preserved specimens appear black 
above. 

Eyes. — Relatively small (Fig. 13) but 
fully differentiated; nearly as close to the 
surface as in R. sylvaticus, hence probably 
visible in life; easily seen in cleared 
mounted specimens. Section through the 
eyes also passes through the brain. 

Histology. — In the absence of sexual 
material, diagnostic histological details 
were sought, but nothing except sub- 
family characters was noted by studying 
Walton’s series of sections. The some- 
what thick epidermis contains numerous 
oval cells with granular contents, pre- 
sumably gland cells. Beneath the epi- 
dermis is a thin stratum of transverse 
muscle fibers which appears to rest di- 
rectly on the parenchyma. Longitudinal 
fibers, if present, are weakly developed, 
and there is no trace of the longitudinal 
bundles characteristic of R . sylvaticus and 

1 Usually anglicized to Metchnikoff; the spelling 
here employed is that of the original article. 


americanus . Hence it is clear that airo- 
cyaneus belongs to a different subfamily 
than these two species. The parenchymal 
musculature is well developed. 

Reproductive System. — All available 
specimens were unfortunately immature 
so that at sexual maturity the worm must 
exceed 20 mm. in length. Walton’s sec- 
tioned specimen is at the beginning of 
sexual maturity, with numerous ventrally 
located testes; cavity some distance be- 
hind pharynx indicates beginning of 
copulatory apparatus. 

Locality. — Type locality, Gambier, 
Ohio. Hubricht’s specimens bore the 
following data: No. 2375, collected Octo- 
ber 20, 1935, under log near Fountain 
Gap, Monroe County, Illinois, one frag- 
ment in bad condition; No. 2506, collected 
March 1, 1936, Glencoe, St. Louis County, 
Missouri, under log, two young speci- 
mens; No. 3502, collected April 11, 1937, 
under rock at Maltese, St. Louis County, 
Missouri, one young specimen, sectioned; 
No. 3907, collected August 19, 1937, side 
of Pine Mountain, Pineville, Bell County, 
Kentucky, one large specimen, slightly 
damaged, mounted whole; No. 5042, 
collected August 10, 1939, ten miles south 
of Gatlinburg, Sevier County, Tennessee, 
one large specimen in bad condition: No. 
5594, collected July 7, 1940, in Meeker 
Cave, near Longtown, Perry County, 
Missouri, one intact specimen but much 
curled; No. 6771, collected September 6, 
1942, Stair Bluff, Marion County, Arkan- 
sas, one fair-sized specimen in fair condi- 
tion; No. 6872, collected November 14, 
1942, under logs at base of bluff, Bliss, 
Washington County, Missouri, one 
small but perfect specimen, mounted 
whole. 

Specimens. — Walton’s series of sections 
and whole mount, No. 3907, deposited in 
A.M.N.H., Cat. Nos. 303 and 299. 

Remarks. — This species cannot be fully 
known until a sexually mature specimen is 
available for study. There seems to be 
little doubt that Hubricht’s specimens 
belong to this species. The above data 
indicate that the species is not uncommon 
in humid habitats, under logs, etc., in the 
central states. 
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and'cluater tf^SndceUs* ° f ^ semmal bu,sa of D '■ndxgenua, showing gemto-intestinal connection 

and ‘location^f^^^nt TtnSS ° f Rhynchodemua ’ S P A, showing muscle bundles under epidermis 
Fig 22 Rhynchodemus sp B 
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Geodesmus terrestris (0. F. Miiller), 
1774 

Syn.: Fasciola terrestris 0. F. Muller, 1774. 

Planaria terrestris 0. F. Muller, 1776. 

Rhynchodemus terrestris Leidy, 1851. 

Remarks. — In 1939, I reported on a 
single black cylindroid land planarian, 12 
mm. long, which had been found in rotten 
wood in a forest near Oconomowoc, Wis- 
consin, in 1927. This animal was in full 
sexual maturity, but through an un- 
fortunate mishap the set of serial sections 
made from it was seriously damaged so that 
identification was uncertain. I referred 
the animal to Rhynchodemus terrestris , a 
common European land planarian. After 
the discovery of Diporodemus indigenus , 
the new land planarian from the eastern 
United States, some suspicion arose in my 
mind that the Wisconsin worm might be 
this latter species, as the external appear- 
ance is closely similar. Reexamination 
of the fragmentary sections (kindly sent 
by the U. S. National Museum) failed to 
support this suspicion. The Wisconsin 
worm is clearly not identical with the new 
form, and the identification as R. terrestris 
may stand until new material is found. 

Diporodemus Hyman, 1938 

Diporodemus indigenus, new species 

Figures 15-18, 20 

Material. — Five preserved specimens sent 
by the U. S. National Museum, collected by 
J. P. E. Moirihon of that institution; two speci- 
mens collected by Hubricht. 

Form. — Stout, cylindroid, anterior end thicker 
than posterior, but this may be result of con- 
traction on killing, both ends rounded (Fig. 15) ; 
section circular (Fig. 17); with evident broad 
creeping sole, narrowing anteriorly to a point, 
which forms a cleft in some specimens (Fig. 17); 
to 15 mm. long. 

Color. — Grayish brown to black except 
creeping sole, which is of a lighter hue or white. 

Eyes. — Detectable only in sections (Fig. 17) ; 
very small and set deep in the interior near 
anterior termination of the sole. 

Histology. — Dorsal epidermis high, espe- 
cially anteriorly (Fig. 17), diminishing in height 
posteriorly and ventrally; underlain by a sub- 
epidermal muscle stratum of outer circular and 
inner longitudinal fibers. The circular fibers are 
especially well developed anteriorly (Fig. 17); 
the longitudinal fibers are readily seen but show 
not the slightest tendency to aggregate into 
bundles. Zone of rhabdite-forming cells and 


eosinophilous glands internal to subepidermal 
muscles. Parenchymal musculature shows usual 
longitudinal strands around intestine, especially 
below this structure where they form several 
thick strata. 

The most interesting features of the histology 
are the glandular cleft and the cephalic sensory 
tracts. Glandular cleft on ventral surface of 
head is anterior end of creeping sole but does 
not form a cleft in all specimens, hence appar- 
ently a temporary structure due to muscle 
action. Cleft not well preserved in available 
material; appears to lack definite epithelial 
lining; forms elongated depression filled with 
glandular secretion (Fig. 17). Wall of deft con- 
tains bodies of gland cells furnishing the secre- 
tion and internal to them well-developed muscle 
stratum continuous with regular subepidermal 
muscle layer. Internal to muscle layer run 
numerous nerves, branches from the cerebral 
ganglia. 

Sensory tracts are two longitudinal bands on 
ventral surface of head, beginning just behind 
cleft, thus bounding the cieeping sole (Fig. 16). 
Each tract consists of clear narrow cells appar- 
ently lacking cilia and having strong nervous 
connections (Fig. 16). These tracts obviously 
resemble those of Diporodemus yuciiani Hyman, 
1938, but the latter are depressed and ciliated. 

Reproductive System. — Testes numerous, 
ventral. Sagittal view of copulatory apparatus 
in Fig. 18. Penis large, typical, composed of 
bulb and papilla. Swollen vasa deferentia filled 
with sperm enter muscular coat of penis bulb; 
each narrows quickly to slender duct which 
ascends and opens into anterior end of penis 
bulb. Latter has muscular coat, of outer fibers 
forming contour of bulb, inner thick mass of 
circular fibers. Lumen lined by tall glandular 
epithelium, more or less folded; lumen narrowed 
at about center of bulb where circular fibers a»*e 
thickest. Penis papilla conical with thin surface 
epithelium, underlain by circulai, then longi- 
tudinal fibers; lumen a narrow canal with thin 
epithelium, underlain by circular fibers. Male 
atrium not much larger than penis papilla, leads 
by narrowed canal ventrally to common genital 
poie. From rear wall of atrium, vagina with 
ruffled epithelium extends backward, receives 
oviduct from below and gives off above a narrow 
canal which pursues a sinuous course anteriorly , 
entering dorsal wall of seminal bursa. Latter is 
large sac narrowing ventrally and approaching 
ventral surface where it may open to exterior by 
pore. This pore found only in one of three 
sexual specimens sectioned; this one was not 
fully mature. Apparently, then, bursa opens to 
exterior only at beginning of sexual maturity 
and closes later. Opening is shortly behind 
common genital pore but to the left side, not in 
mid ventral line. Vagina, sinuous connecting 
canal and bursa are all enclosed in a muscular 
region separated from general parenchyma by 
thin muscle layer. 

Seminal bursa (Fig. 20) lined by ciliated 
epithelium, underlain by muscle stratum form 
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ing itb contour. Buiba opens above by wide 
aperture into the intestine. Connecting canal 
apparently corresponds to glandular duct of 
other rhynchodemids but here receives no 
glands. Instead the neckb of an immense 
cluster of eosmophilous gland cells converge to 
a papilla opening into the dorsal wall of bursa 
near opening of connecting canal (Figs. 18, 20). 

Differential Diagnosis. — D. indi- 
genus is distinguished from other species 
of the genus by the presence of a genito- 
intestinal communication, lack of a typical 
glandular duct, cluster of gland cells open- 
ing directly into the seminal bursa on a 
papilla and closure of the external opening 
of the bursa in full sexual maturity. 

Locality. — Found in the Appalachian 
region, under logs, boards, in leaf mold, 
etc. The following are the records of the 
seven specimens so far found. U.S.N.M. 
No. 140883, Blue Ridge Mountains, West 
Virginia, near Charleston, at 800 feet ele- 
vation, September 22, 1935; U.S.N.M. 
No. 149034, in wet, very deep leaf mold, 
at 2920 feet elevation, on Negro Mountain, 
Garrett County, Maryland, July 23, 1938; 
U.S.N.M. No. 150650, under a board in a 
grassy pasture near Bolding’s Spring, 
Staunton, Virginia, October 9, 1938; U.S. 
N.M. No. 157515, two specimens in deep 
leaf mold on heavily wooded slope in the 
Blue Ridge Mountains, Virginia, near 
Fort Royal, at 1830 feet elevation, August 
25, 1940; No. A4403, in Hubricht collec- 
tion, two specimens found near the Poto- 
mac River, near Georgetown, D. C., March 
8, 1938. Dr. Morrison of the U. S. 
National Museum informed me in a letter 
that he had seen what he believed to be 
the same species under boards near stag- 
nant water at Lexington, Kentucky, under 
a log at the margin of a swamp near Spring- 
field, Illinois, and in the Turkey Run 
State Park, Indiana. The species appar- 
ently has a wide distribution, although few 
in numbers. 

Type. — Set of serial sections, anterior 
end transverse, posterior end sagittal, 
made from No. 140883, deposited in U.S. 
N.M. No. 20616; paratype, whole mount, 
No. 149034, deposited in U.S.N.M. No. 
20617; another whole mount deposited 
in A.M.N.H., Cat. No. 300. 

Remarks. — This is the third species of 


Diporodemus to be found in the Americas. 
The first, D, yucatani Hyman, 1938, came 
from Yucatan and is distinguished by two 
ciliated cephalic grooves, the very mus- 
cular seminal bursa and the Beauchamp’s 
canal between the gandular duct and the 
bursa. The second, D. plenum Hyman, 
1941, from Barro Colorado Island, Canal 
Zone, Panama, lacks cephalic sensory 
tracts, has a glandular cleft on the ventral 
side of the head and a thin-walled bursa 
without a Beauchamp’s canal. The pres- 
ent species resembles D. yucatani in hav- 
ing cephalic sensory tracts and is like 
D. plenus in the presence of a glandular 
cleft but differs from both in the genito- 
intestinal connection, the gland cluster 
opening on a papilla in the bursa and the 
closure of the bursa pore in later stages of 
sexuality. This last-named fact throws 
some doubt on the propriety of putting 
this species in the genus Diporodemus 
which was erected for rhynchodemids 
with an independent external pore for 
the bursa, but the fact that this pore does 
occur in early saxuality and the general 
other resemblances seem to justify the gen- 
eric placing. In sexually mature speci- 
mens evidences of the bursa pore are still 
noticeable histologically in the lack of 
rhabdites at the site. 

BIPALUDAE 

BipaLIUM Stimpson, 1857 
Bipalium kewense Moseley, 1878 

Syn.: PJacocephalus kewensis Graff, 1899. 

Remarks. — As is w’ell known this species 
is cosmopolitan, having become established 
out of doors in many localities in tropical 
and subtropical countries, and in green- 
houses and conservatories in the temper- 
ate zones, where, how r ever, it never be- 
comes sexually mature. Specimens for 
identification have been received as follows: 
greenhouses of the U. S. Department of 
Agriculture at New Orleans, Louisiana, 
and Washington, D. C., also greenhouses 
at Encanto, California, Jersey City, New 
Jersey, Urbana, Ohio, and Savannah, 
Georgia, sent by the U. S. National 
Museum; conservatory in Washington 
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Park, Chicago, and Drecr’s greenhouses 
at Riverton, New Jersey, sent by IIu- 
bricht. Specimens have also been taken 
out of doors in Puerto Rico, near Silver 
Springs, Florida, and in New Orleans and 
Baton Rouge, Louisiana. It may be ex- 
pected that this species will become com- 
mon in gardens and plantations in the 
West Indies, Florida and California. This 
worm is also common in the Hawaiian 
Islands and in the tropical parts of South 
America. I recently published some notes 
and drawings of the species (Hyman, 1939). 
It is easily recognized by the lunate head 
and the five dark stripes, purple to black, 
on a yellow, olive or grayish ground; 
the broad lateral stripes meet the narrow 
marginal stripes to form a characteristic 
dark patch at the “neck” of the animal, on 
each side. Preserved specimen from New 
Orleans deposited in A.M.N.H., Cat. No. 
301. 

Bipalium adventitium, new species 

Figures 23-25 

Material. — One specimen sent by M. W. 
de Laubenfels, and three specimens sent by 
J. L. Mohr. 

Form. — Elongate, flattened, may reach 75 
mm. in length extended, head said to be fan- 
shaped in life, in preserved specimens is rounded 
and contracted (Figs. 23, 24), posterior end 
rounded. 

Color. — Light brown above with a dark 
brown middorsal stripe, not extending onto the 
head (Fig. 23) ; color may be lost on preserva- 
tion. 

Eyes. — On dorsal side (Fig. 23), the eyes 
occur in a single row around the anterior margin 
of the head, become more numerous at the 
“neck,” then proceed along the body margin 


for a short distance, reducing to a single row 
which soon dies out. Vcntrally (Fig. 24, 24A), 
eyes continue along the whole length of the 
body margin but the band gradually diminishes 
posteriorly (Fig. 24A). 

Copulatory Apparatus. — Typical of the 
genus; sagittal view in Fig. 25. Penis consists 
of muscular bulb, mainly of dense cross fibers, 
and of elongated conical papilla. Vas deferens 
ascends through muscles of penis bulb and enters 
proximal end of penis lumen, which forms an 
elongated seminal vesicle. Lumen lined by tall 
ciliated glandular epithelium, outside of which 
is thick muscle layer, chiefly of circular fibers. 
Penis papilla covered by flat epithelium under 
which is thin stratum of transverse muscular 
fibers followed by a few longitudinal fibers. 
The same layers continue as wall of male atrium, 
an elongated chamber fitting closely to penis 
papilla. Narrow canal connects male atrium 
with common genital atrium, of irregular form 
with folded walls, lined above by glandular, 
below by non-glandular ciliated epithelium. 
From roof of common atrium there leads an 
oval chamber which curves posteriorly and re- 
ceives oviducts into its posterior end. ThiB 
chamber apparently represents the glandular 
duct and is so called in the literature on Bipalium. 
It is lined by a ciliated glandular epithelium of 
veiy tall narrow cells underlain by a layer of 
muscle fibers, mostly transverse. The glands 
which open through the epithelium were not 
very evident but appeared to be situated pos- 
terior to the organ and to open through the 
epithelium by long ducts, represented by lines 
in Fig. 25. 

Differential Diagnosis. — Color pat- 
tern, eye arrangement and details of the 
copulatory apparatus are diagnostic. 

Locality.-— Garden, Pasadena, Califor- 
nia; campus of the University of Cali- 
fornia, Berkeley, under boards; intro- 
duced, original habitat unknown. 

Type. — Whole mount deposited in 
A.M.N.H., Cat. No. 302. 


NECESSARY CHANGES OF NAMES IN THE RHYNCHODEMIDAE 


In 1851, Leidy created the genus Rhyn- 
chodemus for an endemic United States 
land planarian which he had previously 
called Planaria sylvatica. Into the genus 
RhynchodemuSj Leidy also placed the 
European land planarian Planaria terres- 
tris (0. F. Muller), 1774, but with a ques- 
tion mark. In 1929, Heinzel declared 
Planaria terrestris to be the type of the 
genus Rhynchodemus . This is unaccep- 
table, for the International Rules declare 


(Art. 30, II, e), “The following species are 
excluded from consideration in determin- 
ing the types of genera: species which the 
author of a genus doubtfully referred to it.” 
As Leidy included terrestris in Rhyncho- 
demus with a question mark it is clear that 
he was doubtful of its belonging to this 
genus. Hence it is incontrovertible that 
R. sylvalicus must be the type of the genus 
Rhynchodemus. 

The sexual anatomy of R. sylvaticus 
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was, however, unknown up to the present 
publication. Hence it was not possible to 
erect a proper definition of the genus 
Rhynchodemus. Because of this, large 
numbers of species of variable sexual 
anatomy have been thrown into the genus. 
In 1929, Heinzel attempted to remedy 
this situation. He showed that the Rhyn- 
chodemidae are divisible into two groups 
of genera, those in which the subepidermal 
longitudinal layer is weak and not formed 
into bundles and those in which it is strong 
and the fibers are aggregated into bundles. 
For those species having such bundles 
which had previously been put into 
Rhynchodemus , Heinzel created the genus 
Desmorhynchus , and he allotted the genera 
to two subfamilies, the Rhynchodeminae 
without, and the Desmorhynchinae with, 
such longitudinal bundles. The general 
histological picture presented by a cross 
section of a desmorhynehine rhynchodemid 
is w r ell shown in PI. xliv, figs. 5-7 of von 
Graff’s classical monograph of the land 
planarians (1899). 

However, as shown in this article, Rhyrir 
chodemus sylvaticus has these longitudinal 
muscle bundles; in short, it corresponds to 
Heinzel 7 s definition of the genus Desmo- 
rhynchus. But, as just shown, R. sylvaticus 
is the type of the genus Rhynchodemus. 
Hence Desmorhynchus becomes a synonym 
of Rhynchodemus , and the subfamily name 
Desmorhynchinae can no longer be re- 
tained. As it would cause confusion to 
apply the name Rhynchodeminae to this 
subfamily, for Heinzel used this name for 
the other subfamily, it has seemed best to 
me to form the subfamily name of another 
genus of this group. Hence I propose the 
subfamily name Dolichoplaninae for rhyn- 
chodemids in w’hich the subepidermal 
longitudinal muscle layer is arranged in 
bundles. 

It now T becomes necessary to find an 
available generic name for those species 
previously put in the genus Rhynchodemus 
which lack these muscle bundles. The 
next available name appears to be Geodes- 
mus Mecznikow, 1866. Mecznikow created 
this name for a European land planarian, 
Geodesmus bilineatus . Although the anat- 
omy of this species is not too well known, 


Kennel (1882) added considerably to the 
original description and above all gave a 
sagittal view of the copulatory apparatus. 
It seems clear enough from the available 
material that G. bilineatus lacks the longi- 
tudinal muscle bundles and has a large 
and typical penis papilla, hence belongs to 
the second subfamily. As the generic 
name Geodesmus appears to be valid, I 
propose for this subfamily, which lacks 
longitudinal muscle bundles under the 
epidermis, the name Geodesminae. Into 
the genus Geodesmus must be transferred 
Rhynchodemus terrestris and all other 
species previously put into Rhynchodemus 
which lack the bundles in question. The 
arrangement of the Rhynchodemidae then 
becomes the following. 

Subfamily Dolichoplaninae 

( — Desmorhynchinae Heinzel) 

Rhynchodemidae with strong subepi- 
dermal musculature of which the longi- 
tudinal layer is arranged into bundles 
conspicuous in transverse section. Mostly 
of elongated form, anterior end often 
flattened; eyes well developed. Penis 
papilla small or lacking; masculine antrum 
hence relatively large, bounded by a muscle 
stratum. Female apparatus simple, with- 
out bursa seminalis or genito-intestinal 
connection. 

Genus Rhynchodemus Leidy, 1851. Syn. 
Desmorhynchus Heinzel, 1929. Body 
slender, mostly oval in section, without 
peculiarities of parenchymal musculature 
or nervous system. Type, Planaria syl - 
vatica Leidy, 1851. 

Genus Dolichoplana Moseley, 1877. 
Elongate but flattened, cross section broad, 
flattened with median dorsoventral in- 
dentation; parenchymal longitudinal mus- 
cle fibers occur only ventral to the in- 
testine. Heinzel declared D. feilden i Graff, 
1899, to be the type of Dolichoplana. This 
again is contrary to the International 
Rules which state (Art. 30, 1, c), “A genus 
proposed with a single original species takes 
that species as its type.” Hence it is clear 
that D. striata Moseley, 1877, must be the 
type of Dolichoplana. Anyway, it is 
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practically certain that D. feildeni is con- 
specific with striata (see Beauchamp, 
1929; Hyman, 1940a). 

Genus Platydemus Graff, 1896. Cross 
section broad, flattened, nerve cords plate- 
like. Heinzel selected P. grandis (Spencer), 
as the type, and this selection appears to 
be valid. 

Subfamily Geodesminae 
( = Rhynchodeminae Heinzel) 

Rhynchodemidae with weak subepi- 
dermal musculature of which the longi- 
tudinal fibers are inconspicuously de- 
veloped and are not aggregated into 
bundles. Mostly of short, plump, cyl- 
indroid form; eyes may be small or ret- 
rogressed. Copulatory apparatus often 
complicated; male apparatus with a well- 
developed, often large penis papilla; fe- 
male apparatus with or without seminal 


bursa, may liave genito-intestinal connec- 
tion, bursa may have more than one exit. 

Genus Geodesmus Mecznikow, 1866. 
Syn. Rhynchodemus , part. With or with- 
out seminal bursa; this has only one exit. 
Type, 0. bilineatus Mecznikow, 1866. 

Gonus Artiocotylus Graff, 1896. Seminal 
bursa veiy large; has two exits, one to 
female canal, other to common genital 
atrium. Type, A . speciosus Graff, 1896. 

Genus Pseudartiocotylus Ikeda, 1911. 
Because of the incomplete nature of the 
original description, this genus cannot be 
defined at present. Type, P. ceylonicus 
Ikeda, 1911. 

Genus Diporodemus Hyman, 1938. Semi- 
nal bursa well developed, has two exits, 
one (Beauchamp's canal) to female canal, 
other to exterior, forming a genital pore 
(lateral, not in median line) in addition to 
usual common genital pore. Type, D. 
yucatani Hyman, 1938. 


SUMMARY 


1. Three exotic land planarians have 
established themselves out of doors in 
California and are reproducing sexually. 
These are Geoplana mexicana Hyman, 1939, 
G. vaga, new species, and Bipalium ad- 
ventitium , new species. The sexual anat- 
omy of all three species is herein de- 
scribed. 

2. In addition, various other exotic 
land planarians have been found in green- 
houses in the United States. The most 
common ones are Dolichoplana striata and 
Bipalium kewense. The latter is also 
established out of doors in Louisiana and 
southern Florida. 

3. The anatomy of the North American 
endemic land planarian, Rhynchodemus 
sylvaticus Leidy, 1851, is described for the 
first time, and it is shown that this species 
has the anatomy of the genus Desmorhyn- 
chus Heinzel, 1929. As R. sylvaticus is 
the type of the genus Rhynchodemus, 
Desmorhynchus becomes a synonym of 
Rhynchodemus. This necessitates changes 
in the subfamily names of the Rhyncho- 
demidae. Dolichoplaninae is proposed in 
place of Desmorhynchinae Heinzel and 
Geodesminae in place of Rhynchodeminae 


Heinzel. Geodesmus Mecznikow, 1866, is 
the next available name for species pre- 
viously put in the genus Rhynchodemus 
which do not agree with R. sylvaticus in 
general anatomy. 

4. Three other endemic North Ameri- 
can land planarians are described: Rhyn- 
chodemus americamiSj new species, Geodes- 
mus atrocyaneus (Walton), 1912, and Dir 
porodemus indigenus , new species. The 
first closely resembles R. sylvaticus in 
general appearance and sexual anatomy. 
Of the second, not again recorded since the 
original description, a number of speci- 
mens were taken in the central states. 
Unfortunately no sexually mature speci- 
men has been found. The third species 
occurs throughout the Appalachian region 
in humid habitats and is a very interesting 
form with several peculiarities of the sexual 
complex. 

For All Figures 

1, pharynx; 2, copulatory apparatus; 3, ovi- 
duct; 4, glandular duct; 5, gland cells opening 
into glandular duct; 6, common genital atrium; 
7, common genital pore; 8, male atrium; 9 f 
penis papilla; 10, penis bulb; 11, seminal 
vesicle; 12, vas deferens; 13, female atrium; 
14, penis; 15, intestine; 16, brain; 17, eye; 
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18, glandular deft; 19, nervous tissue; 20, 
rhabdite-forming cells; 21, glandular papilla; 
22, seminal bursa; 23, ciliated tracts; 24, sen- 
sory tract; 25, creeping sole; 26, genito-intes- 


tinal opening; 27, longitudinal muscle bundles; 
28, pigment stripes; 29, connecting canal from 
female atrium to seminal bursa; 30, glandular 
tract; 31, yolk gland. 
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BEES OF THE GENUS ANTHIDIUM FROM PERU 
By Herbert F Schwarz 


This brief paper is devoted to Peruvian 
bees of the genus Anthidium, semu strtclo , 
and in the keys on attempt lias been made 
to include all the rejjresentutives of this 
genus known to occur or likely to occur in 
the area m question The male of mger- 
rimum has, I behove, not hitherto been de- 
scribed and a new species, weyrauchi, is 
also mcluded. 

Anthidium atric&udum Cockerell 

Cockerell described this species on tho 
basis of a female from Yura, Peru (1926, 
Ann. Mag. Nat Hist., (9) XVH, p. 218). 
A year previously Fnese (1925, Entom 
Zeit. Stettin, LXXXVT, p. 40) had de- 
scribed Anthidium pilwentre on the basis of 
males and females from Arequipa, Peru 
Subsequently (1930, Entom. Zeit. Stettin, 
XCI, p. 127), Friese withdrew the name 
ptiwentre from his Peruvian Anthidium be- 
cause he had previously used the name for 
an African species of Anthidium (1913, 
Zool. Jahrb. Syst. Geop\ u. Biol., XXXV, 
p 596). Friese designated atricaudum 
Cockerell as the proper namo of the species. 

There are before me a malo and two fe- 
males from tlie type locality of Peruvian 
piHrentrc; they bear Friese’s identifica- 
tion label as pilwentre and conform with 
his description of tliat bee. Some of the 
structural characters noted for atricau- 
dum m the key are based on these speci- 
mens There is variability in this bee, 
as Friese’s description indicates and Cock- 
erell’s description tends to emphasize. 
Only the first two or all the first three ter- 
gites of the abdomen may have macular 
tions. Cockerell mentions gray hair "on 
thorax above (but long black hair on scu- 
tellum).” In two females before me the 
hair on the scutellum is predominantly to 
wholly gray as is the hair on the mesono- 


tum, and in one of them, at least, gray hair 
covers also the mesopleura Cockerell m 
his description mentions only the first 
abdominal tergite as having gray hair, 
while Fnese indicates that the two basal or 
even the three basal tergites may have gray 
hair. The variability in this respect noted 
by Fnese is illustrated in the two female 
specimens before me. 

Anthidium nigerrimum Schrottky 

Male. — Head black, with the following 
parts pole yellow: entire clypeus, sides 
of face to the level of the antennal sockets, 
basal two-thirds of mandibles, a spot above 
each eye. Antennae apparently very van- 
able in coloration. In one of the two speci- 
mens (both from Puno, Peru) completely 
black, in the other' completely bnght 
orange-colored except for the four apical 
joints which are invaded by black below 
and completely black above. (In the five 
accompanying females — also from Puno — 
only one has predominantly orange-colored 
antennae, the other four having antennae 
that are exclusively block) The hoars 
long and white on the clypeus and sides of 
face, and a conspicuous dense fringe of 
white hairs along the side of the scape that 
is nearest the eye; grayish to whitish hairs 
(sometimes intermixed with black) on the 
vertex. The rest of the hairs black or 
blackish, including a rather heavy fringe 
on the side of the scape remote from the 
eye, the hairs of the front, and those on the 
genae, and the under side of the mandible. 
The punctation dense, a little sparser and 
coarser on the vertex (especially laterally 
in the area between the lateral ocelli and 
the compound eyes). The mandibles with 
only scattered punctation and shiny, their 
apex tridentate, the outermost tooth, long 
and acute, the innermost large and tn- 
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angular. The apex of the clypeus along 
its middle widely subtruncato to very 
slightly emargmate, toward the lateral ex- 
tremities of irregular surface. 

Thorax black, without trneo of inacula- 
tion. The mesonotum and soutelluin 
rather densely and exclusively or almost ex- 
clusively covered with fairly long whitish 
hairs, such hairs are present also over the 
lower half or more of the mesopleura, con- 
trasting with the black hairs of the upper 
half of the mesopleura and those of the 
metapleura and propodeum. The punc- 
tation predominantly dense. 

Lego with the coxae, trochanters, all but 
the extreme apex of the femora and the 
apical half of the tarsal claws black. The 
remaining parts of the leg a bright orange 
color. The hairs black on the black areas 
but red on the orange-colored jointB, with 
the fringe along the posterior lateral con- 
tour of the fore tibiae and fore metatarsi 
yellowish to even somewhat whitish; the 
hind tibiae with a dense patch of appressed 
white hairs at the apex posteriorly. 

Wings strongly smoky, with mainly 
violaceous reflections in the basal two- 
thirds of the forewing, and greenish or 
bluish to violaceous reflections in the more 
roughened apical one-third of the wing. 
The basal vein and the venation apicad 
of the basal vein as well as the stigma black, 
but the costal and subcostal veins and 
other venation basad of the basal vein more 
or less orange-colored. The tegulae in the 
darker of the two males black, in the other 
specimen orange-colored (the single fe- 
male that agrees with this male in having 
the antennae orange-colored is also in 
agreement with it m having the tegulae 
orange-colored). Number of hamuli per 
lower wing ranges from twenty to twenty- 
two. 

Abdomen black with a maculation (pale 
yellow) only on tergite 6 in the case of the 
two males before me, although it seems 
probable that this is a variable condition 
and that the male, like at least one of the 
accompanying females, may have a spot 
also at each side of tergite 1 as specified in 
Schrottky^s description of the female of 
nigerrimum. The maculation on tergite 5 
consists of two more or less coalescent or 


somi-divided and transversely elongate to 
irregularly suboval spots at the middle of 
the tergite. The hairs on both the upper 
surfaco and the under surfaco of the abdo- 
men black. The depressed apical part 
of the Roveral tergites with punctation 
denser than that on the basal part of these 
tergites, but for the most part there are 
shiny interspaces between the punctures, 
which at a superficial glance appear denser 
than is actually the case due to the pres- 
ence of hairs. Tergite 6 striate-punctate, 
with the punctures very coarse; a stout 
somewhat curved spine on each side of 
tergite 6. Tergite 7 trispinose at the 
middle of its apex, the outer spines being 
on a lower level and slightly longer than 
the middle spine, the three spines as a unit 
suggesting a little tho three legs of a tripod. 
The last exposed stemite reflexed along its 
apical edge, with an omargination at the 
middle. 

Length, 12 to 13 mm.; width of thorax, 
about 5.5 mm., length of forewing, in- 
cluding tegula, about 10 to 11 mm. 

The male of nigerrimum has, so far as 1 
am aware, not hitherto been described. 
The specimens on which this description is 
based were collected by J. Soukup at Puno, 
Peru. The unusual grouping of the spines 
on tergite 7 combined with the limited 
maculation of the abdomen will aid in dif- 
ferentiating tho male of nigerrimum from 
other species of Antfadium. 

Anthidium weyrauchi, new variety 

Fbualb — Head with a small, very pale yellow 
modulation above each oye, otherwise wholly 
black. The hair black anrl rather long, dense 
and upstanding over the face The punctation 
dense over most of the head, but tho vertex (es- 
pecially laterally in the area between the 
lateral ocelli and the compound eyes) with 
shiny interspaces between the punctures, an 
lm punctate band above the basal margin of the 
clypeus and the Buc-toothed mandible more or 
less shiny in places The clypeus widely sub- 
truncate to slightly emargmate along the middle 
of its apical edge, which is somewhat upthrust, 
and with a short but wide subtrunoate tooth (or 
what may be the amalgamation of two teeth) 
to each side of the lateral extremities of this 
apical middle The antennae black, with black 
hairs fringing the scape 

Thorav entirely black, without trace of inocu- 
lation. The hairs somewhat sparse on the 
mesonotum and scutelhim, with the shorter 



1943] 


BEES OF THE OENTJS ANTHIDIUM FROM PERU 


3 


hairs m thcso areas silvery gray, the longer 
hairs blank A somewhat conspicuous tuft of 
white hairs immediately behind the hind wing 
The horn of the pleura and of the under side of 
the thorax uniformly blank The punotation 
rather dense, but a few shmy interspaces be- 
tween the punctures traoeablo here and there, 
more especially on the soutellum and posteriorly 
on the mesoploura. 

Legs with the coxae, trochanters, basal two- 
tbirds of fore femora, the extreme base of the 
middle and hind femora and the apical hall of 
the tarsal claws block or predominantly black, 
the apical one-third of the fore femora, most of 
the middle and hind femora, all of the tihiao, 
the tibial spurs, all of the tarsal joints, and the 
basal one-half of the claws a bright contrasting 
orange color The hairs black on the coxae, 
trochanters, and femora and even to some extent 
on the tibiae and metatarsi (black, tor instance, 
is the thin fringe on the posterior lateral con- 
tour of the fore and middle tibiae and the fringe 
on the anterior lateral oontour of the hind 
tibiae, and block or blackish are the hairs on the 
posterior latoral contour of the hmd metataim), 
but many of the hairs of the tibiae and most of 
those on the metatarsi and other tarsal joints 
are a rich fulvous both over tho outer faee of the 
joint and on the metatarsal brushes. 

Wmga strongly smoky, with faint violaceous 
reflections in the basal two-thirds of the forewing 
(the part terminating with the apex of the mar- 
ginal, of the scoond submarginal and of the 
third disooidal cells), and bluish to violaceous re- 
flections in tho more roughened apical one-third 
of the wing The stigma and venation black 
except that the very base of the wing is cloudy 
orange-colored The legulao black and im- 
maculate, with some gray hairs The number of 
hamuli twenty in one hind wing, twenty-two 
in the other hind wing 

Abdomen block with two very pole yellow 
spots on tergites 1 to 5, tergite 0 being wholly 
black The modulations are most widely sepa- 
rated (each at tho lateral extremity of the seg- 
ment) on tergite 1 and are closest together, with 
only a relatively narrow urea of I dock separating 
them, on tergite 5 On the intermediate ter- 
gites 2-4, tho inoculations tend progressively to 
approach each other, bo that the senes of spots 
from the base of the abdomen to tergite 6 ar- 
range themselves roughly in two converging 
lines, with the spots largest and more or less 
oval on tergites 1 and 6 The slightly more 
elevated basal two-thirds of the several tergites 
with much sparser punotation than that of the 
slightly depressed apical one-third of the sev- 
eral tergites, the punotures of this apical port 
not unduly crowded, however, and with numer- 
ous shiny Interspaces between punctures or 
chains of punotures Tergite 6 with a blunt 
shoulder-like angulation about midway down 
each of its sides The dorsal aspect of the abdo- 
men with black hairs, longest on tergite 1; the 
ventral scopa black. 

Length, about 9 mm ; width of thorax, about 


4 mm , length of fore wing, including tegula, 
about 6 5 mm 

Description based on a single specimen 
collected at Huaraz, Peru, at 3000 meters, 
on May 18, 1941, by W. Weyrauoh. 

The accompanying key to known Peru- 
vian Anthidium, aensu stricto, or to species 
which because of their geographic range 
occur in all probability in Peru will aid 
in the identification of weyrauchi. Among 
the known females of Peruvian species 
with black scopa on the under side of the 
abdomen, weyrauchi may be differentiated 
by its lack of a spine or spines on the apex 
of tergite 6 

The relationship of weyrauchi is closest to 
Anthidium rubripes Friese described from 
Argentina (1908, Die Apidao von Argen- 
tina, p. 70), but weyrauchi differs from 
rubripes not only in its more emphatic 
melanism but also to some extent struc- 
turally. The clypeus of weyrauchi is 
slightly emarginate along the middle region 
of the apex, while the corresponding region 
of rubripes is thickened and somewhat 
produced. The tooth on each side of ter- 
gite 6 is blunt and obtuse m weyrauchi , 
acute and subspine-like m rubripes. All 
the hairs of the head are exclusively black in 
weyrauchi, in rubripes there ib admixture 
of lighter hairs, and in the specimens be- 
fore me identified by Friese as rubripes 
there are red hairs fringing at least the 
scape, a character that Cockerell notes m 
the case of his own closely related chubuti 
(1910, Trans. Amer. Ent. Soc., XXXVI, 
p. 214). The antennae and tegulae of 
weyrauchi are black; those of rubripes, 
of chubuti and of patagonicum (Schrottky, 
1910, Wiener Ent. Zeitung, XXIX, p. 209) 
are orange, as is indicated in the descrip- 
tion of each and substantiated by the speci- 
mens before me, which include representa- 
tives from the type localities of rubripes 
and of chubuti. 

Cockerell (1910, Trans. Amer. Ent. 
Soc., XXXVI, p. 214) regarded patagonir 
cum as a synonym of chubuti , but I think it 
doubtful whether chubuti can be separated 
from rubripes, which has been reported 
several timaa from Argentina and also from 
Chile (Friese, 1910, Zool. Jahr. Syst. 
Geogr. u. Biol., X XIX, pp. 644 and 045). 
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Cockerell’s statement to the effect that 
Fnese’s rubnpes is narrower than Inn own 
ckubuti is not borne out by comparison of a 
specimen from the type locality of chubuti 
and specimens of rubripex identified by 
Friese, and the attempted distinction is 
further nullified by Cockerell’s subse- 
quently published statement m discussing 
chub uix that there “is great variation in size, 
and the femora may show much or little 
black” (1917, Canadian Ent., XLIX, p. 
252). An erroneous statement of Friese, 


which may have induced Cockerell into 
believing chubuti distinct from rubnpes 
ih to the effect that rubnpes lias five teeth 
on the mandible The female specimens 
identified by Friese as rubripex have, like 
chubuti and wcyrmiclvi , six tooth. 

Structurally and in the coloration of 
both the olutin and the hair, myrauchi is 
distinct from the range of variation noted 
for rubripex and its varieties or synonyms. 
It is also conspicuously smaller than 
specimens identified os rubripex and chubuti 


Key to Known Pehtjvian Anthidium, Sknhu Stricto 

Females 

1. — Tergites 1-3 of the abdomen with im uninterrupted band, torgitos 4-5 with a band that 

is medianly discontinuous, tergitc 6 two-spotted (sometimes at least). The apical 
margin of the clypeus with six denticles. The legs black. Anal segment of abdo- 
men with a semicircular emargination. Soopa white peruvumum Sohrottky. 1 
Tergites 1-3 of the abdomen without continuous bands, four-spotted or two-spotted 
or even without inoculations . . . . . .2. 

2. — Clypeus with a horseshoe-shapeil inoculation. The thorax immaculate. A longi- 

tudinal stripe on the outer face of all the tibiae .cuscoensis Schrottky. 

Neither the clypeus nor the thorax maculuted or both the clypeus and the thorax 
maculated; m the latter instance, the maculation on tho clypeus not horseshoe- 
shaped ... . ... ..3. 

3. — The head richly maculated on clypeus, sides of face, mandibles, above the eye and 

along the vertex as for as lateral ocellus. Thorax with an L-shnped broad band 
port way along anterior margin of mesonotum and entire lateral margin of meso- 
notum, confluent or nearly confluent with broad maculation over axillae and ex- 
tended thence around posterior margin of scutcllum (but with au emargination or 
interruption at apical middle of scutellum). Abdomen usually with twenty-two 

maculations. Ventral scopa pale . . 4. 

The head (except for a spot alxive each eye) and tho thorax black and devoid of inocu- 
lations. The ventral scopa black or at least dark brown . . 5. 

4. — Tergite (1 armed with four acute converging spines, the two outer anil more basal 

spines separated from the two inner anil npical spines by a very deep einargintttion 
of the lateral contours of the tergite; the apical contour of the tergite at the mid- 
point between the two inner and apical spmes minutely emarginate 

.. . simidanx Cockerell.® 

Tergite 6 with an out-thrust angulation at each side and the apical middle slightly 
produced and emarginate , . 88 -punctatum Friese. 1 

1 1 have not seen representatives of either ptrui tanum or euzcornats and the distinctions noted in this key are 
based on the deem iption of each, 

1 Cockerell (1920, Ann. Map Nat. Hist., (9) XVII, p 217) separates bimulana from Frieso’s aricaue m a i nly 
because bimulana has a large, black, wedge-shaped area on the clypeus which arieenae lacks A specimen from 
Areqmpa, Peru, tends to bndge the gap Detween the two, for it has a black W at the base of the clypeus It 
Jnay be that aimulan* is at most a variety of ancenae but, as I have seen the type of the former and have not 
Been the type of the latter, I have permitted caution to restrain me by retaining the namo axmiUana in this key* 
* Friese s 82-punctatwm la doubtfully included in the apifauna of Peru. Friese described S^-punciatum from 
Ecuador in 1904 (Zcitsch. Hymenop u. Dipter., IV, p 182) and from Argentina in 1908 (Apidae von Argentina, 
p. 71), which would lead to the belief that this Anthidium occuis likewise in Peru But the two descriptions 
present paints of variance, leaving one in doubt whether the Argentinian bee is the same 22-punctatum de- 
scribed befcie from Eouadir Cockerell (1926, Ann Mag Nat. Hist., (9) XVII, p 217) surmises that 22- 

S unctatum Friese is a synonym of dtoeptum Smith (1870, Descriptions of New Species of Hynienoptera, British 
luscum, Apidae, p. 91) Smith's bee was from Peru, a male, but I find it hard to reconcile Smith’s observer 
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5. — The legs black, without inoculations. Tergite 6 with four spines, one at each side 
and two at the apex . 6. 

At least the tibiae and tarsal joints a vivid orange color. At least the aides of tergite 
6 without a spine (although sometimes with a tooth or angle) ; spines, if present, 
aie along the apex. . . .7. 

0 — Tergites 1 and 2 (sometimes also 3) with a maculation at each extremity; tergites 
3-0 or 4-6 wholly black. The clypeus with a tubercle at the middle of its apex, 
flanked by a smaller tubercle to each side and with a widely truncate to feebly 
emargmate tooth laterad of the smaller tubercle. A polished and brightly shiny 

* ‘dimple” at the middle of the posterior rim of the scutellum 

. . . . .atneaudum Cockerell. 

The abdomen viewed from above with from 20 to 24 spots . garleppi Schrottky. 

7. — The mandible armed with seven teeth along its apex The apex of tergite 6 of 
abdomen with three spines The mnculations of the abdomen confined to ter- 
gite 5 or to tergites 1 and 5. Femora mostly black . nigernmum Schrottky. 

The mondiblo aimed with six teeth along its apex. Tergite 6 with a tooth or angle 
on each side but no spines along the apex. Tergites 1-5 with two mnculations 
each, those on 1 and 5 being the largest. Most of at least the middle and hind 
femora orange-colored . . .weyrauchi, new species. 


Males 

1. — Tergites 1-3 of the abdomen with an uninterrupted band, tergites 4-5 with a band 

that is modianly discontinuous. The pygidium with the median element thin, 
straight and with a button-like ending, the lateral elements wade, flat and inbent . 

. . peruviana Schrottky. 1 

Tergites 1-3 of abdomen without continuous bands, four-spotted, two-spotted or 
even without any inoculations . 2. 

2. — The tibial and tarsal jointB and the “knees” a bnght orange color. The abdomen 

with a maculation on tergite 5 (possibly also sometimes on tergite 1) but otherwise 
immaculate. Tergite 7 with a tooth or angle at each side and three spines, ar- 
ranged in a triangle, at the apical middle nigernmum Schrottky. 

Not having this combination of characters 3 

3. — The thorax and legs black, immaculate (except for, rarely, the hind metatarsi). 

The apex of tergite 7 with a median spine flanked on each side by a more or less 

wide lateral lobe . . 4. 

The thorax and legR rather axtensively maculated with yellow . ..5. 

4. — Teigites 1-3 (m some instances possibly only tergites 1-2) with a small inconspicuous 

spot at each of then* lateral extremities but the abdomen otherw ise wholly black. 

. . . . . atricaudum Cockerell. 

The abdomen in dorsal aspect multimoculate, the number of spots ranging from 
twenty to twenty-two . . . .... . garleppi Schrottky. 1 

5. — Tergite 7 armed with five spines, of which the middle spine is the shortest, springing 

from a higher level than any of the flanking spines; spines 2 and 4 longer than 
spines 1 and 5 . . 22-punctatum Friese. 


tion that the ft-njftftl segment is ti ispinose with the quinnuespinuse specification of Friese and the condition re** 
vealed, too, by Ecuadorian specimens before we In fact, it teems rather more likely that Cockerell's timularu, 
which has at the apex of the abdomen of the male “three sharp straight spines, the middle one much shorter 
than the others/ * is close to deceptum Smith or even, making allowance for some range of variation in the 
maculations, oospecifio with it , _ 

1 1 have not seen this species The characters have been noted from the description. 

1 Schrottky described the male of garleppi very briefly Cockerell (1914, Jour N Y. Ent^ Soe. f XXII, p. 314) 
regarded his own matuoanenae as “very close to A garleppi,” or indeed as possibly only “a subspecies of gar- 
leppi” differing “in the abundant black hair " A small senes consisting of both males and females from Tarma, 
Peru, 3000 meters (J Soukup) I believe to be garlrppu for the females are in accord with Schrottky 1 * description 
Yet the accompanying males agree substantially with Cockerell's type, a male, of malucanenae and I am of the 
impression that, if my interpretation of garleppi is correct, malucanenae i& hardly to be sepal ated from it. 
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Teigite 7 with only triple armature along its apex > 

t . Tergite 7 ter mina ted by a short median spine that is flanked at each apicul extremity 

by a very much longer spine . ... . 

. .simulans Cockerell (possibly con[>eeifi<; with deceptum Smith). 

Tergite 7 terimnated by a short median spmo tliat is flanked on each side by a rather 
wide lateral lobe from which the median spine ia separated by a distance some- 
what less than the width of the lobe at the apex paitenae Cockerell 
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NEW TRIGONA BEES FROM PERU 
By Herbert F. Schwarz 


The new forms herein described are all 
represented in Peru, and with one ex- 
ception their known range is confined to 
Peru. I am indebted to Cornell Univer- 
sity for some of the specimens of Trigona 
heideri variety pereneae collected by its 
expedition of 1920, and to Dr. F X. Wil- 
burns for specimens of Trigona opaca 
variety padfica from Ecuador. Espe- 
cially, however, am I indebted to Dr W. 
Weyrauck not only for the number and 
interest of the specimens he submitted 
but also for his observations, which con- 
stitute a noteworthy addition to our knowl- 
edge of the habits of stingless bees The 
photographs he has kindly supplied are a 
welcome contribution to this paper. The 
excellent portraits that Mrs. Philip Passer 
has prepared should make the identification 
of the bees included m this paper an easy 
one. 

Trigona (Tetragona) buchwaldi variety 
weyrauchi, new variety 

Worker — Head with the faoial quadrangle 
moderately wide The distance between the 
compound eyes at the level just below the an- 
terior ocellus about as 5 1 /* is to 6 when com- 
pared with the distance between the anterior 
ocellus and the apex of the olypeus. The com- 
pound eyes rather convergent below, the dis- 
tance separating them at their level of closest 
approximation (below) being about as 4 l /i is to 
5 1 /: when compared to their divergence at the 
level just below the anterior ocellus The 
clypeuB and small supraclypeus raised only 
slightly above the level of the sides of the face 
The clypeus about one-half as long as wide, its 
diverging sides feebly emargwate over their 
lower half, its apex truncate virtually from end 
to end, its apioolateral extremities acute The 
labrum simple. The mandibles overlapping, 
widest at the apex and the base, with a “waist” 
toward the middle due to the strong em arg m a- 
tion of their inner contour, their apex edentate 
over its outer two-thirds but with two minute 
denticles on the inner one-third. The malar 
space rather well defined, measured from the 


lower extremity of the eye to the base of the 
mandible at the middle it is somewhat less than 
the width of the scape The distance between 
the lateral ocelli nearly twice that which sepa- 
rates each lateral ocellus from the nearest com- 
pound eye. The vertex slightly raised behind 
the ocelli, with the lateral ocelli tilted each 
toward the nearest compound eye The chitin 
smooth, moderately shiny and black with the 
following yellow inoculations a stripe along 
the inner side of each of the lateral borders of 
the clypeus, wide below, narrowed upward, and 
ending at the base of the clypeus in an m- 
pomtmg projection that is directed toward but 
does not quite suoceed m joining the terminus of 
the corresponding stripe, a faint narrow and 
inconspicuous stripe usually traceable along 
the apical edge of the clypeus, confluent or al- 
most confluent with the expanded lower part 
of the lateral stripes; a small spot sometimes 
islanded in the large black area enclosed by these 
bounding stripes; a stunted stripe, wider below 
than above, extending along the inner orbit of 
the eye from the lower extremity of the eye to 
about the upper level of the clypeus, being well 
separated from the lateral stripes of the clypeus 
by an intervening area of black, a small sobd 
supradypeal inoculation that is much wider than 
high and has upward-converging sides, often 
the labrum (in other instances cloudy), the 
mandibles except for the black basal promi- 
nences and a roseate Buffusion toward the apex; 
the antennal sockets, the scape except for black 
toward the apex posteriorly, the under aide of 
the flagellum (here the yellow is sometimes adul- 
terated with rose color) . The front and sides of 
face covered rather densely with almost scale- 
like to woolly short plumose appressed gray 
hairs; the clypeus densely covered with short 
appressed as well as erect silvery gray simple 
heats that are much less conspicuous than the 
Bcale-like to woolly hairs upward of the clypeus. 
The soape, particularly on its inner side, with 
abundant silvery gray erect hairs, some of which 
have a length that is almost comparable to the 
width of the scape There are longer silvery 
gray hairs fringing the mandibles below, toward 
the lower extremity of the gen&e, on the labrum, 
and particularly on the front and vertex. The 
genae are for the most part silvery gray proinose. 
The flagellum is barely wider than the scape and 
about twice as long. 

Thorax with the mesonotum, measured along 
its base, a little wider than long, about as 6 is to 
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6, but the combined length of tho mesonotum and 
scutellum a little greater than the width of the 
mosonotum at tho base Tho scutolluin short, 
not half so long as wide, broadly rounded posteri- 
orly, not emarginato, not tending to over-ioof 
the propodcuui Smooth, semi-shmy and black, 
with tho following yellow inoculations a trans- 
verse Btnpe across the pronolum posteriorly , 
the tubercules, a very narrow slnpo along the 
sides of the mosonotum from noar tho base to, 
or virtually to the axillae, the strip© broadened 
over the axillae and continued thence m corre- 
sponding or sometimes even greater thickness 
around the posterior margin of the scutellum, 
a transverse stripe of yellow immediately below 
and posterior to the stripe along the postenor 
margin of the Bcutcllum, and a cuneiform 
inoculation (down-pointing) below tho point of 
emergence of each of the hind wings Tho 


nor run that is increasingly wide from base to 
apex and at its widest is of about the maxim um 
width of tho elevuted area Tho hind metatar- 
sus wide, at itH widest two-thnds ns wide as the 
hind tibia at its widest, but vory sharply nar- 
rowed toward the base and with a strong an g l e 
IHwrtenoily at the ajiex Tho fore legs fulvous 
The middle legs mainly fulvouR but with cloudi- 
ness orten on the postenoi face of tho femora and 
the apex of tho tibiae, while tho metatarsi aie 
wholly black and ull tho small joints except the 
npicol small joint tend to bo dusky The hmij 
legs usually wholly black except for the fulvous 
coxae and trochanters, the extreme base of the 
fomora and of tho tibiae and tho apical tarsal 
joint Tho hairs for tho most part silvery giay, 
this being the cose not only over the areas that 
arc fulvous but being true also of tho short 
branohod hairs along the posterior oontour of 



Fig 1 Tngona ( Tetragma ) bvchtroldi var weyrauchi, now variety Head and left hind leg of 
worker Drawing by Shirley H Risser. 


mesonotum, mesopleura and sides of the pro- 
podeum rather densely covered with soale-like 
to woolly gray hairs and, in addition, with 
silvery gray, longer, simple hairs that occur in 
greater length on the under side also of the thorax 
and on the scutellum 

Legs with the hind tibia somewhat longer 
than the combined length of the hind femur and 
trochanter, about as 9 is to 8. The hind tibia 
davate m outline its anterior lateral contour 
concave; its postenor lateral contour strongly 
convex over the lower half (but not battle-dore- 
liko) , the antenor half of the apex of rounded 
contour, the postenor half eanarginate , the outer 
face of the joint for the most part very gently 
arched, briefly depressed at the apex, the inner 
face with a plateau-like elevated area oovered 
densely with exceedingly short silvery gray 
bristles, this elevated area followed by a poste- 


the black hind tibiae. Tho much longer simple 
hairs of the anterior fringe of tho hind tibiae 
are, however, black, and appro ximatin g black 
are also the bristles on the inner face of the 
middle and of the hind metatarsi A character 
— rare among Now World Tetragona — is the 
presence of a differentiated smooth sericeous 
oval area at the base of the inner face of the 
hind metatarsi, which is white Short, silvery 
gray, compound hairs occur abundantly over the 
outer face of tho middle tibiae and on the outer 
face of the associated metatarsi. 

Wings uns tain ed throughout, wradowglaas- 
like except for Blight milkiness. The venation 
and stigma ferruginous No, or virtually no 
vestige of transverse cubital veins. The first 
disooidal cell about three-fourths as long as the 
marginal, which is slightly open toward its apical 
extremity. The teguloo fulvous, with usually a 
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small brownish pupil Hamuli in the 28 lower 
wings examin ed, uniformly 6 

Abdomen narrower than the thorax and in most 
specimens tending to be elongate rather than 
compact, with much of the segments exposed 
Viewed from above, light reddish brown except 
for the darkened and therefore contrasted apical 
runs of tergites 1-6; the apex of tergite 6 pale 
yellow. Tergites 1-4 glabrous and shiny, ter- 
gite 5 and more especially tergite 6 with short, 
inconspicuous, silvery gray hairs The under 
side of the abdomen yellowish, sometimes 
douded here and there, but the stemitos, unlike 
the tergites, lacking a sebra-like band on their 
apical runs The apical half of each of the ster- 
mtes with erect silvery gray to whitish hairs 
that grade into sericeous patches to each side. 

Length, 3.5 to 4 75 mm ; width of thorax, 
about 1 5 mm , longth of fore wing about 4 75 
mm 

Qubbn — Unknown 

Male — Unknown. 

Type Material — The holotype and 
paratypes are m the American Museum. 

Discussion. — This interesting bee is a 
close relative of jaty Smith, jaty variety 
fiebrigi Schwarz, pfexfferi Fnese and buck- 
waldi Fnese The workers of all of these 
forms — alone among the New World rep- 
resentatives of the subgenus Tetragona— 
have a smooth oval patch of sericeous 
hairs at the base of the inner face of the 
hind metatarsi, a character more commonly 
associated in the New World with mem- 
bers of the subgenus Trigona, all of the 
workers of which, os well as the males, 
carry this earmark Of the forms men- 
tioned, t oeyraucM is closest to buchwaldi. 
Indeed, I am inclined to regard it as a 
variety of buchwaldi, with whioh it is 
structurally in substantial agreement, al- 
though its superficial appearance gives the 
impression at first glance that it is of inde- 
pendent status. Its maculated head and 
thorax, its fulvous fore and mainly fulvous 
middle legs give it a very different appear- 
ance not only from buchwaldi but also from 
the smaller but also very closely related 
pfeifferi, both buehwdhk and pfeifferi being 
of generally dark appearance. The pres- 
ence of erect hairs on the scape differentiate 
weyrauchi not only from buchwcdM and 
pfeifferi but also from jaiy and from jaty 
variety fiebrigi. 

From the two varieties of j aty the form 
weyrauchi is separable at once by its larger 
size, the distinctive pattern on its clypeus 


(the clypeus is largely or wholly yellow m 
3 aty), the more extensively darkened hind 
legs, the distinctively banded abdomen 
and other characters. 

Distribution — Holotype and para- 
types from Valle Chanchamayo, Peru, at 
800 meters, 1939, No 173 (W. Weyrauch). 

Trigona (Tetragona) heideri variety 
pereneae, new variety 

? Mdtpona heideri Ducks, 1916, Com. de 
Li n haa Teleg Estrat. de Matto Grosso ao Ama- 
Konas, Pubhcas&o 35, Annexe 5, Hist Nat , 
Zoologia, pp. 69-70 (Forms with dark legs 
from upper Amasoma and southeastern Colom- 
bia) 

? Mdtpona heideri Ducks, 1925, Zool 
Jahrb Syst Geogr u. Biol., XLDC, p 383 
(Forms with dark legs from upper Amasoma 
and southeastern Colombia ) 

Worker — Like the typical variety but much 
more strongly melamstio 

Head — The two longitudinal stripes on the 
clypeus, subobsolescent in typical keiden, 
usually more strongly developed in pereneae. 

Thorax — Prevailingly black or blackish, 
including the sides, with only the following 
parts yellow pronotum, tubercles, lines along 
lateral borders of mesonotum, axillae and some- 
times a stripe immediately below the souteUum 
The scuteilum usually black, but sometimes 
reddish (probably indicative of a callow condi- 
tion) although even m such cases darker than the 
axillae The propodeum like the pleura black, 
or at least dark reddish 
Lege — All of the legs at least portly black, the 
front legs less emphatically darkened than 
the middle and hind legs, with the front tibiae 
and front bantam sometimes largely or wholly 
yellow and the front femora sometimes merely 
clouded, in other cases the front femora are 
quite dark, with usually a contrasting yellow 
stripe on their upper surface. Such a yellow 
stripe usually traverses longitudinally the dark 
middle femora along their upper surface; m 
practically all specimens the middle coxae and 
trochanters are largely or wholly dark. The 
middle tibiae usually more or less invaded with 
yellowish, with a bleached yellowish arm es- 
pecially at the base; the middle tibiae sometimes 
yellowish with merely a blackish stripe. The 
mi dole basitarsi black. The hind legs very 
largely black, with the apex of the femora 
briefly and with approximately the basal half 
of the tibiae pale yellow. Hind tarsal joints ex- 
cept for the black hind metatarsus dark reddish 
as ore the corresponding joints of the other legs 
Wings. — Barely darker than in typical 
heideri but a little longer. Number of hamuli 
in eaoh hind wing, 6-8. 

Abdomen^ — Variable from oastaneoue to fus- 
cous, and even the castaneous specimens usually 
more or leas streaked with black; in contrast to 
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variety occidentals, torgito 1 is only rarely lighter 
than the subsequent torgilcs, and the yellow 
apical bondings of the tcrgites aro absent or 
quenched. 

Average a little lurger Ihuu that of specimens 
of the typical variety that have come to my 
attention, comparable to variety occidentals. 
Length, 7 5-10 mm , width of thorax, 2 5 mm , 
length of forewmg, including tcgula, 0 6-10 

nvm 

Quxxk — Unknown 

Maud — Unknown 

Type Material. — Holotype (from El 
Campamiento, Colony of the Perene, Peru) 
and several paratypes at Cornell Univer- 
sity; other paratypes in The American 
Museum of Natural History. 

Discussion. — The variety pereneae dif- 
fers from heiden variety occidental™ es- 
pecially in the coloration of the thorax, 
which is almost wholly blackish m the 
former, light reddish in the latter. From 
typical heideri and hexderi variety mocsdryi 
it differs not only in having the darker 
coloration of the thorax but also m the 
much greater prevalence of black on the 
legs. 

Distribution.— -Very possibly the speci- 
mens with dark legs that Ducke reported 
(1916, pp. 69-70, 1926, p 383) from 

localities in Amazonia close to the Peru- 
vian border and from southeastern Colom- 
bia are so closely allied to the present 
variety that they may be mcluded in its 
range. It is possible also that this raco 
extends into Bolivia. There aro before 
me three specimens from Bolivia, unfor- 
tunately all callows and, therefore, with 
the black markings very imperfectly indi- 
cated or absent. One of them, however — a 
specimen collected by W. M. Mann m 
November at Rurrenabaque, Rio Beni, 
Bolivia— gives indication of affiliation 
with pereneae. The specimens on which 
pereneae is based ere mainly from the Col- 
ony of the Perene in Peru. The localities 
represented, all in Peru, are : 

El Campamiento, Colony of the Perene, 
June 19-21, 1920; Hda. San Juan, Colony 
of the Perene, June 23, 1920, also one 
specimen oollected June 16, 1920; lower 
Rfo Pachitea, July 22, 1920; Oriente, Rfo 
lgara Parana, August 16, 1920. (All of 
the specimens were collected by the Cornell 
University Expedition.) 


San Ramon, Valle de Chanchamayo, 800 
meters, February 1, 1939, on flowers of 
coffee, and September 20, 1939, sucking 
perspiration (W. Woyrauch); Oxapampa, 
1600 meters, 1940 (W Weyrauch). 

Trigona (Paratrigona) lineata variety 
nuda, new varioty 

Woukub — Head structurally like typical 
lineata, black with the following yellow macula- 
tions a stripe from hose to apex on the 
in front, a stripe (considerably wider below th an 
above) extending along the entire inner orbit 
of the eye almost to the level of the anterior 
ocollue; a email trapezium-shaped modulation 
m tho supraclypcal area, a tudentate figure oc- 
cupying the lower one-half of the olypeue, the 
median element of tho trident for the most part 
slender, up-pointing, shaped Bomewhat like a 
fool’s cap, its extremity separated by an area of 
block from tho supraclypeal inoculation, the 
lateral elements of tho indent wider, rather 
angular, their up-pom (ing extremity usually 





Fig 2 Tngona ( Paratrigona ) lineata vanety 
nuda, new vanety Head of worker Drawing 
by Shirley II. Risser 

approximating tho rectangular, the labruxn, 
the mandibles except for the dork basal promi- 
nence and the roseate to darkened apical extrem- 
ity The head almost completely devoid of 
erect hairs, which are confined to the lower one- 
third of the genao, tho infenor margin of the 
mandibles and the labrum, no or only a negligible 
number of Blunted hairs on the vertex In addi- 
tion to these few erect hairs there is a senceous 
sheen due to the presence ovei most of the head 
of dense oppressed very miorosoopio silvery 
gray hairlets The upper two-thirds of the 
cheeks silvery gray pnunose 

Thorax structurally like typical lineata, but 
devoid of erect hairs on the mesonotum, soutel- 
lum and mesopleura, having only appressed 
senceous silvery gray hairs m these areas. The 
ehitin black, with the following oream-oolored 
to yellowish inoculations (corresponding with 
those of the typical vanety) . a transverse stripe 
(usually interrupted medially) along the poste- 
rior margin of the pronotum supplemented usu- 
ally by a much narrower transverse bond along 
the anterior margin, the tubercles; a narrow 
stripe rimming continuously the sides of the 
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Fig. 3 Nest of Trxqona ( Paratrigom ) hneata variety nuda, new variety, erected in a deserted 
fungus chamber of the fungus-raising ant Atta gardens There are seven brood-combs, with a width 
of 5 cm According to Dr W Weyrauoh the three top combe contained only nutriment and eggs; 
the four lower combs had pupae The nest was from 1 1 cm to 14 cm in diameter The mvoluorum 
consisted of numerous layers The length of the cells was 4.5 mm , their width 2 46 nun In the 
lower part of the nest were honey-pots, and the dark Bpace immediately below the nest at the left is a 
more or less destroyed connecting passageway of the ants. 

Photograph by Dr W Weyrauch 


mesonotum, the axillae and the posterior edge 
of the Boutellum, being of virtually uniform 
width except for a alight dilation on the axillae. 

L«0 # with a maoulation at the base of the 
outer face of all the tibiae, as in typical lineata. 
The hairs few, silvery gray and distributed as 
in the typical variety. 

Wings uniformly clear and transparent, 
indescent. The venation and stigma fuscous to 
black, with the transverse cubital veins fairly 
well demarked. The tegulae ferruginous with a 
cream-colored maoulation anteriorly The num- 
ber of hamuli per lower wing usually 5, rarely 6, 
very exceptionally 7. Out of 142 wings ex- 


amined, 131 had 5 hamuli, 10 had 6 hamuli, 
and 1 had 7 hamuli, an average of 5 08 

Abdomen black, structurally and in the ab- 
sence of erect hairs on the tergites like typical 
hneata 

Length, 3 5 to 4 5 mm., width of thorax, 
about 1 5 mm ; length of fore wing, including 
tegula, about 4 6 mm. 

Qubbn. — Unknown. 

Malb — Unknown 

Type Matebial. — The entire type mate- 
rial of the variety nuda was collected by 
Dr W. Weyrauch in the Chanchamayo 
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Valley of Peiu. The specimens were ob- 
tained, however, from four different nests. 
The holotype and numerous paratypes are 
m The American Museum of Natural 
History. 

Discussion. — The following key will 
aid in separating the workers of lineata 
and opaca, which have sometimes been 
confused in the past: 

The antennae moderately long: the scape 
when in vertical position extending 
somewhat more than one-half the way 
to the antenor ocellus; the intermedi- 
ate joints of the flagellum as long as 
or a little longer than they are wide. 
The scutellum relatively short, about 
twice as wide as it is long, not Btrongly 
over-roofing the propodeum. The 
tubercles deflected somewhat from the 
horizontal to the vertical lineata. 

The antennae distinctly short: the scape 
when in vertical position extending 
about half way to the anterior ocel- 
lus 1 ; the intermediate joints of the 
flagellum wider than long. The scutel- 
lum about three-fifths as long as it is 
wide, of considerable backward exten- 
sion, so that, when viewed from above, 
it conceals much of the propodeum. 
The tubercles vertical or almost vertical 
. . . . opaca and varieties. 

The present variety, structurally an af- 
filiate of lineata , ib characterised by the 
paucity of hairs, a distinction ordinar- 
ily more exclusively associated with opaca 
and varieties of opaca than it is with lineata. 
From typical lineata the form nuda can 
readily be separated by the absence of 
erect hairs on the scutellum and the meso- 
pleura, typical lineata being more or less 
hairy in both these areas The clypeal 
maculation, too, is different, the median 
stripe on the clypeus being not rather 
uniformly wide mid shaft-like as in typical 
lineata but running to a sharp point above. 

Nests of nuda were found in colonies of 
the leaf-cutting ant Atta sexdens. The 

1 In ViffB. 2 and 4 the scape appears relatively 
longer, due to the position from which the head was 
drawn, than is the ease when the insect is viewed 
from the aide. To appreciate fully the relative brev- 
ity of the scape of opaca variety pacifica as compared 
with hneata variety nuda the bees should be so 
viewed, 


bees utilized a deserted fungus chamber 
of the ant for the establishment of their 
nest. 

Dibtiubution. — Known from Valle 
Chanchomayo, 800 meters, Poru, where 
four lots of specimens (Nos. 160, 154, 161, 
176) wore collected by Dr. W. Weyrauch in 
1939. 


Trigona (Paratrigona) opaca variety 
pacifica, new variety 

Womens — Head structurally like that of 
typical opaca but diffoia in. its m^dationfl 
The clypeus with a rather anchor-like, pale 
yellow maculation the vertical shaft of the 
anchor rather wido, usually entue but in anm? . 
specimens (especially those from Mariposa, 
Peru) occasionally fragmentary, the lateral 
extremities of the irregular transvoise bar of 
the “onohor” very angular and muoh expanded. 
The suproolypeal maculation barely trapenum- 
shaped, almost a solid triangle of polo yellow 



Fig. 4 Tngona ( Paratngona ) opaca variety 
pacifica, new variety Head of worker. Draw- 
ing by Shirley H Rtaser 


with only a very slight truncation at the top, 
not (as in typical opaca) an up-pointing, arrow- 
shaped maoulation, instead the maculation more 
nearly resembles the supradypool maculation of 
lineata. No yellow stripe extending from the 
anterior ocellus downward as m opaca variety 
hneatifroru 1 and opaca variety ornaticepe,* and 
even in some specimens that I have classed with 
typical opaca,* the front being immaculate. 
A pole yellow stripe, as in typical opaca, ex- 
tending from approximately the level of the 
antenor ocellus downward along the inner orbit 
of the eye for the full extent of that inner orbit; 
at its lower extremity it makes a sharp angular 
bend inward and diagonally upward to extend 
part way along the outer boundary of the side 
of the clypeus, suggesting m its configuration a 
short-handled cane. The soape with a yellow 
stripe in front. 

Thorax like that of typical opaca with the 
maoulations duplicating those of typioal opaca, 
except that the stripe that rims the sides of the 

1 Schwart, 1938, Bull. Amer Mus. Nat. Hut., 
LXXIV, pp 497-498, PL wx, E, E'. 

* Idem, pp 496-496, PL m, D, D' 

4 Idem, pp 489-494, PL lix, C, C'. 
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mesonotum from end to end and continues 
t hen ce over the axillae and unbrokenly around 
the posterior margin of tho acuteUum is not any 
wider apically on the axillae than it is along the 
lateral border of the mesonotum The tuberoles 
and p oe tenor half of pronotum maculated as m 
typical opaca 

Legs like those of typical opaca, with the 
cream-colored to pale yellowish stripes on the 
outer face of the fore and middle tibiae running 
from the base nearly to the apex of the joint 
and that on the hind tibiae along the posterior 
margin of the joint also from the base nearly to 
the apex 

Wings like those of typioal opaca, with a pale 
yellow maoulation anteriorly on the tegulae 
and another at the root of the wing Number 
of hamuli per lower wing usually 5, more rarely 
6 Out of 124 wings examined, 113 had 5 
hamuli and 11 had 0 hamuli, an average of 5 09 

Abdomen like that of typioal opaca . 

Length, 3 5 to 4 5 mm , width of thorax, 1 25 
to about 1 £ mm , length of forewing, m eluding 
tegula, about 4 mm 

Queen (phybooastrio) — Head relatively 
smaller than that of the worker, about as wide 
as the mesonotum but not so wide as the dis- 
tance between the outer nm of one of the tegulae 
and the outer nm of the other tegula. The 
face narrow, the distance between the com- 
pound eyes at a level just below the middle ocel- 
lus being only about two-thirds that of the dis- 
tance from the antenor ocellus to the apex of the 
dypeus The compound eyes almost parallel- 
sided, the distance separating them at their 
level of closest approximation about as 5 5 is to 6 
when compared to their divergence at the level 
just below the anterior ocellus The dypeus 
about one-half as long as it is wide, gently 
arched, a little more elevated than the sides of 
the face, aix-sided, the apex rather widely trun- 
cate along the middle and rather strongly re- 
ceding to each side of tho apiool middle, the 
apicolateral extremities slightly subrectangular 
and separated from the nearest compound eye by 
somewhat more than the width of the flagellum 
The supradypeus about as prominent as the 
dypeus. The labrum simple, rather slightly 
and evenly thickened The mandibles over- 
lapping each other, wider at their base and at 
their apex than they are at their middle, their 
apex as dearly quodridentate as is the apex of 
the mandible in the worker The malar space 
longer than in the worker, at its shortest (toward 
the inner angle of the base of the mandible) about 
one-fourth longer than the flagellum is wide. 
The eyeB not measurably smaller than those of 
the worker — a condition unusual in the Meb- 
ponidae. The distance between the lateral 
ocelli scarcely, if any, greater than that which 
separates a lateral ocellus from the nearest com- 
pound eye The vertex somewhat thickened 
and raised behind the ocelli The top of the 
supradypeus and the anterior ocellus connected 
by a deep sulcus. The sculpturing of the head, 
like that of the thorax, dense and very fine, the 


entire surface being rather dull and approxi- 
mately opaque due to a microscopic granulation 
which is a little finer on the genae than on the 
face. The scape somewhat more robust than 
in the worker, at least equal to the flagellum in 
width and about half as long The head black 
but with pale yellow maculations that are even 
more extensive than those of the oovanetal 
worker Thus the entire clypeuB is rust-colored 
to yellowish, the rust-colored areas occupying 
most of the dypeus except the apicolateral ex- 
tremities and the apioal margin, which are pale 
yellow. There is a solid triangle of pale yellow 
on the supradypeus The stnpe along the inner 
orbit of the eyes is expanded below (in the area 
between the dypeus and the eye) having an 
in-pointing extremity, the stnpe tapers upward, 
ending slightly below the level of the anterior 
ocellus. There is a stnpe (as in the worker) 
antonorly from base to apex on the soape, but 
(unlike the worker) the flagellum is bright fer- 
ruginous beneath Unlike the condition, too, 
in the covanetal worker, the mandible of the 
queen is yellowish to roseate throughout except 
for the dark apical prominence and the blackish 
teeth. The labrum also is reddish, and the 
lower extremity of the genae as well as the malar 
space is pale or largely so. The head devoid of 
ereot hairs except on the labrum and along the 
lower margin of the mandible, the hairs in these 
areas being silvery gray to ferruginous and long, 
those near the base of the mandible as long, if 
not longer, than the mandible is wide A seri- 
ceous sheen, more particularly over the upper 
half of the head, due to the presence of very 
mioroscopic silvery gray hairiets. 

Thorax sculptured much like the head, very 
densely and finely granular; the granulation on 
the propodeum a shade coarser and a trifle less 
crowded *hn.n that of the meaonotum The 
thorax considerably wider than that of the 
worker The width of the mesonotum at its 
m<i.TiTmim near the basal margin about equal to 
the combined length of the mesonotum and 
sou tell um The scutellum about three-fifths as 
long as its greatest width, but, unlike the condi- 
tion in the worker, the robust propodeum is 
largely viable when the insect is viewed from 
above, being very inadequately covered by the 
bcu tell urn. The tubercles vertical or almost 
vertical in position, shaped somewhat like a 
mussel-shell, with the upper extremity somewhat 
connate The thorax devoid of erect hairs ex- 
cept for rather long ferruginous hairs fringing 
the scutellum posteriorly and rather long silvery 
gray hairs on the unde r side of the thorax. A 
senoeoua sheen over the mesonotum, mesopleura 
and scutellum due to the presence of very micro- 
scopic silvery gray hairiets The silvery gray 
tomentum on the aides of the propodeum very 
short and moonspiouous, with a sericeous sheen 
The mesonotum and scutellum black, the meso- 
pleura and the pronotum anteriorly brownish 
black to brow nish. The propodeum rust- 
colored. There are the following cream-colored 
to yellowish maculations : a transverse stnpe 
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over the posterior half of the pronotum; the 
tubercles, a narrow band that runs continu- 
ously the sides of the mesonotum, the axillae and 
the posterior margin of the soutellum, being of 
rather uniform width throughout, the part of 
the band on the axillao no widor than that part 
of the bond along the sides of the mesonotum. 

Legs more robust than those of tho worker 
but of very limited and feeble sculpturing, which 
is traceable in the form of an exceedingly fine 
tessellation more especially on the outer face of 
the fore and middle tibiae and the anterior face 
of the hind femora, the general condition, oven 
in these areas, approximating the smooth The 
middle legs intermediate m length between the 
short fore legs and the long hmd legs The 
fore tibiae and the middle tibiae notably shorter 
tTiftji their femora, reversing tho condition of the 
hmd pair of legs m which the tibiae are distinctly 
longer than the femora, although not so long as 
the femora and trochanters combined Tho 
hmd tibiae subtn angular in outline, widest at 
apex, a little wider and longer by a third than 
are the hmd tibiae of the worker; their anterior 
lateral oontour almost straight to very feebly 
convex; their posterior lateral contour without 
convexity except at the extreme base, being 
otherwise straight throughout and ending in a 
posterior apical angle, the apical oontour 
rounded on the anterior two-thirds but emar- 
gmate on the posterior one-third, the outer face 
gently arohed except near the apex, where it is 
briefly depressed; the inner face more strongly 
arohed than the outer face and without a poste- 
rior run The hind metatarsi at their widest 
(near the base) a little more than half the width 
of the hmd tibiae at their widest, tapering 
slightly toward the apex, the length of the hmd 
metatarsus about that of the combined small 
joints of the tarsus The outer face of the fore 
and middle tibiae, the anterior face of the hind 
femora and the outer face of the metatarsi with a 
feeble sericeous sheen due to Idle presence of very 
microscopic silvery gray hairlets The ereot 
hairs few, short and inconspicuous so that the 
general effect is one of nudity There are a few 
silvery gray hairs on the coxae, trochanters be- 
neath, fringing the under side of the middle 
femora, lower half of anterior marg in of miridla 
tibiae and especially the lower half of the ante- 
rior margin of the hmd tibiae The inner face of 
the hind tibiae densely covered from base to 
apex with very microscopic silvery gray hairlets 
The metatarsal brushes light golden. In con- 
trast to the black legs of the worker those of the 
Queen are mainly fulvous, with black Btnpes, 
however, on the under side of the femora and 
cloudiness here and there also m other areas 
Wing a in present specimen very much worn, 
their apical half missing, the surviving basal 
port dear and transparent. The venation more 
or less fuscous, the first and second transverse 
cubital veins entire and rather strongly de- 
marked. The tegulae brownish with a large 
cream-colored spot anteriorly and a small spot 
inwardly and posteriorly; a large cream-colored 


inoculation at the root of the wing Hamuli 
destroyed in present specimen. 

Alxlomen very greatly distended and Hhapoi^ 
much longer than the combined length of the 
head and thorax and also wider and thicker than 
either the thorax or the head Its color, except 
for cloudiness on the basal tergito, fulvous 
throughout, contrasting with the block ab dom e n 
of tho worker. Tho first tergito devoid of hairs 
and the second torgite nearly so except for the 
sides and narrowly and sparsely along the apex. 
The subsequent tergites with short pale dense 
hairs that are very slightly longer from tergite to 
tergite and on tergites 5 and 0, at least, have an 
almost velvety surface Along with these h*. un 
of uniform level are a few hairs of longer growth, 
especially on tho apioal half of tergite 5 end on 
tergite 6 A few short, ereot, silvery gray hairs 
on tho apex of tho several sterutes, those of 
stored te 1 being the longest Stermte 6 almost 
entire, only feebly nicked at the middle of ite 
apical contour. 

Length, 8 mm (of which the abdomen alone 
accounts for about 6 mm); width of thorax, 
about 2.25 mm ; length of forowmg, judging 
from the basal part surviving, actually some- 
what longer than that of the worker but, m rela- 
tion to the much greater body sue of the queen, 
proportionately smaller than the wing of the 
worker. 

Male — Unknown. 

Type Material. — The holotype from 
Valle de Chanchamayo, Peru, and para- 
types from the same locality, from Mari- 
posa, Peru, and from Tern, Ecuador, are 
in the American Museum. 

Discussion. — Very close to the typical 
form, from which it differs mainly m the 
fuller inoculation of the clypeus and the 
supraolypeus and in the relative narrow- 
ness of the stripe on the axillae. 

In some of the specimens from Mariposa, 
Peru, the clypeal maoulation, especially 
the central shaft of the “anchor,” tends to 
be blurred, broken or even sometimes 
absent. Such specimens also sometimes 
have the supraclypeal maoulation slightly 
emarginate with black below. In all 
these respects they resemble to some de- 
gree typical opaca, although usually they 
bear the earmarks of variety pacifica m hav- 
ing the stripe over the axillae unexpanded 
and no wider than the stripe on mesono- 
tum. 

Note the short joints of the antennae in 
the worker of pacifica by which this bee is 
readily separated from that caste of lineata 
variety nuda of very similar facial mac illa- 
tion. 
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Dr W. Weyrauch, to whom I am in- 
debted for the specimens from Peru, made 
note in his accompanying field observa- 
tions that the specimens from Mariposa 
m that country were obtained from a nest 
built m an entanglement of roots of or- 
chids on a tree trunk. But interesting as 
this nest site is, it yields m significance to 
the other reported cases— -all from San 
Ramon in the Chanchamayo Valley of 
Peru — where this observer came upon at 


nest (No. 149) was attached to the dead 
limb of a tree at the time that the photo- 
graph reproduced herewith was taken 
Weyrauch’s field note, however, indicates 
that this bee colony was originally started 
m a bird’s nest but that the material con- 
stituting the bird’s nest was carried off 
progressively as the wax structure of the 
bees tended to expand. The bees’ nest, 
measured externally, was 14 cm. wide and 
14 cm long Within there were ten 



Fig. 5. Neat of Tngona ( Paratngona ) opaca variety paetfioa, new vauety, on the dead limb of a 
tiee Dr Weyrauch, in an accompanying field note, stated that the colony was or iginall y started 
in a bird’s nes t but that the material constituting the bird’B nest was earned off progressively as the 
wax structure of the bees tended to expand 


Photograph by Dr W Weyiauch. 

least three nests 1 of pacifica that had been 
established m the nests of buds. One of 
these pacifica nests (No. 157) was in a 
bird’s nest made of straw. The second 
pacifica nest (No. 171) was in a bird’s nest 
located on the hmh of a tree. The third 


1 A fourth nest, No. 159, is likewise noted by Wey- 
ranch as having been constructed in the neat of a bird 
on the limb of a tree Unfortunately specimens 
from this n*st did not reach me, but the probability 
1b that they were opaca viudety pacifica 


brood-combs which m descending order 
had, according to the calculations of Dr. 
Weyrauch, respectively the following di- 
ameters, all measured in centimeters' 
3.5; 3 5; 5; 4 5; 5.5; 6; 7; 75; 6; 3. 
The cells containing the pupae of workers 
were 5 mm. long; the royal cells, 12mm. long. 

The use of birds’ nests — occasionally at 
least— has been noted in the case of cer- 
tain bumblebees of the Old World as well 
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os of the New, including our own Bombus 
vagam Salt (1929, Trane Ent. Soc. 
London, LXXVII, p 437) has oven re- 
corded the establishment of a colony of the 
stmgless bee Melipona favosa var. favosa 
Fabncius m tho mud nest of an oven-bird 
of the family Puraaiiidae. Tho fact that 
all three of the observed nests of pactfica 
in a given area were established in the 
nests of birds points strongly to a pre- 
dilection, at least locally, for this type of 
nest site on the part of pacifica. 


Distribution.— The variety pacifica is 
known os yet only from certain South 
American countrios bordering the Pacific br 
follows. 

Ecuador— Tona, March 24, 1923 (F X 
Williams). * * 

Peru.— San Ramon, Valle de Chancha- 
mayo, 800 meters, April 1, 1939, No 149 
No. 157, No 171 (W Weyrauch); Mari- 
posa, near Humcayo, at 1200 meters 
No. 135 (W. Weyrauch). 
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TAXONOMIC STUDIES ON THE EPHEMEROPTERA. III. SOME 
INTERESTING EPHEMERIDS FROM SURINAM AND OTHER 

NEOTROPICAL LOCALITIES 1 

By Herman T. Spieth 2 


Through the kindness of Dr D. C 
Geijskes, Entomologist at the Agricultural 
Experiment Station m Surinam, I received 
an unusually interesting collection of 
ephemerids, both imagoes and nymphs, 
most of which had been collected from local- 
ities in the intenor of Surinam. Dr 
Geijskes informs me that these localities 
can be reached infrequently and with con- 
siderable difficulty since rather elaborate 
expeditions are necessary. Since some of 
the species in the Geijskes collection are 
also represented in the American Museum 
of Natural History collection, I am pro- 
ceeding with publication, even though some 
of them are represented by only a few 
specimens. 

The localities at which the present speci- 
mens were found are mainly on the Marow- 
ljne (Marom) River system. Geijskes,* 
in discussing this river system, has listed a 
number of the localities, and the reader is 
referred to his article for further informa- 
tion, Briefly, it may be noted that the 
Laws is one of two major tributaries of the 
Marowijne, and the Litoni, in turn, is one 
of the two major tributaries of the Lawa. 
The headwaters of the Litoni ore m the 
Toemoek-Hoemak Mountains at about 
1000 feet above sea level. 

Except for that portion of the material 
returned to Dr. Geijskes, all specimens, 
including the holotypes, have been de- 
posited in the collection of the American 
Museum of Natural History. 


Asthenopus curtus (Hagen) 

PdLinotnia curia Haobn, 1861, Synopsis of 
the Neuroptera of North America, Smithsonian 
Muo. Coll , p. 304. 


1 1 (1988, Amor. Mm. Novitatea, no. 1008, 11 _ 

II (1941, Amor. Midland Nat., voL 20, pp 288-2 

* College of the City of New Yoik. 

* Geijekea, D C., 1942, Observation! on tem- 
perature in a tropical river, Ecology, vol. 23, pp. 108- 


Atthenopus curtus Hagen, Eaton, 1871, 
Trans Ent. Soo London, p. 59. 

Campaurua curtus Hagen, Eaton, 1884, Rbvi- 
sional monograph of recent Ephemendae, 
Trans Linn. Soo London, ser. 2, zoology, vol. 3, 
P. 40* 

Asthenopus curtus Hagen, Union, 1921, 
Arch. Naturgesoh , vol. 87, div A, no. 6, p. 
240. 

Two male specimens in the American 
Museum of Natural History collection from 
Rio Casiquiare, Venezuela, March 18, 
1929, agree with Eaton’s description (1883, 
p. 40) and illustrations of the genitalia 
(1883, pi. 5, fig. 8) . The type, a male from 
Para, Brazil, in the British Museum 
(Natural History), has not been re- 
described since Eaton wrote his monograph, 
and is rather imperfectly known. Eaton’s 
figures of the genitalia were made from a 
dried individual but are sufficiently de- 
tailed that they, plus the description, 
leave no doubt as to the identity of the 
species. The two American Museum of 
Natural History specimens have the second 
and third tarsal segments of the fore leg 
subequal and slightly shorter than the first 
and fourth which, in turn, are subequal to 
each other; the fore tibia of each is twice 
the length of the third tarsal joint and one 
and one-half times the femur length; the 
total fore-leg length is slightly more than 
three-fourths of the body length. It should 
be noted that these data do not agree with 
information supplied by Dimer, who says 
he has seen specimens of A. curtus and 
indicates that the fore leg is almost equal 
to the body length. 

Campylocia anceps (Eaton) 

Sutkyplocia anceps Eaton, 1888, Revtstonal 
monograph of recant Ephemendae, Trane. Linn. 
Soo London, ser. 2, zoology, vol 8, p. 38, pi- 4, 
fig 7c; UiUBi 1920, Feetsohnft . . Fnedrioh 
Zschokbe, no. 26, pp. 2-10. 



Fig. 1. Maxilla of HermaneUa op. 

Fig. 2. Right mandible of Ohgoneuria sp. 
Fig. 3. Labrum of Olioonmma ap 
Fig 4. Left mandible of Ohgoneuria ap. 
Fig 5. Hypopharynx of HermaneUa sp. 
Fig 0. Labium of HermaneUa sp. 

Fig 7. Labrum of OhQoneuna ap. 

Fig 8. Hypophmynx of OUgoneuria sp. 
Fig. 9. Thud gill of HermaneUa sp. 

Fig 10 Maxilla of Oligoneuna sp. 

Fig. 11. Labrum of HermaneUa sp. 

Fig 12. Right mandible of HermaneUa sp. 
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Evthyplocia Gktntheri Navas, 1920, Bov. Mus. 
Paulista, vol. 12, pt 2, p 414. 

Campylooxa anceps Eaton, Needham and 
Mukpht, 1924, Bull. Lloyd Lib., ent. bot , no. 4, 
p 26, TT t.mtt r, 1932, Stettmer Ent. Zeit , umi. 
publ 93, pp 200-207. 

Campylocia ampla Needham and Mubpht, 
1924, Bull. Lloyd Lib , ent. bot., no. 4, pp. 
26-26. 

This species was described by Eaton 
from a male specimen collected at Bio 
Maukes, Brazil. Ulmer and Needham and 
Murphy agree that Eaton’s figure of the 
genital forceps (pi 4, fig. 7c) is not correct. 
Actually, as they indicate, the forceps are 
unsegmented distaJly (fig. 17) . The nymph 
was described by Ulmer (1920) . The Geij- 
flkes collection contained five imagoes and 
eight nymphs. In addition to these speci- 
mens, there are 48 imagoes in the American 
Museum of Natural History collection. 

There is considerable variation m size 
and wing venation m the species. Such 
variation is both individual and dimorphic. 
Exact measurement of the body length of 
dried specimens is difficult, but the fore 
wings can be measured with considerable 
accuracy. Eaton lists the male fore-wing 
length as 13 mm. Ten male specimens 
that I have measured have fore-wing 
lengths that vary from 10 to 14.5 mm. 
Needham and Murphy report that a male 
specimen they studied has a wing length of 
11 mm. Body length of five males seen by 
me varies from 11 to 12 mm. Needham 
and Murphy report 9.5 mm. and Eaton 
"about 12 mm.” for the length of the body. 
The ceroi of a perfectly preserved male I 
measured ore 35 mm. long, while Eaton 
reports "about 26 mm.” The female 
wings are considerably longer than ore 
those of the male; 14 specimens I saw vary 
from 15 to 32 mm. Needham and Murphy 
report 12.5 mm. as the length of a single 
female fore wing, but this may be due to 
erroneous determination of the sex. The 
body length of four females in the American 
Museum of Natural History collection 
varies from 22 to 26 mm. In the huge fore 
wing of the female, paired short inter- 
calaries are found in the spaces behind the 
IBgb, the MAi, the MA S , the IMF, and the 
MPj. Except for those behind the IMP 
and the MPj, these are lacking in the 


males. Further, the two pairs that are 
present m the males are reduced in length 
when compared to their female homologues. 
Eaton’s figure (pi. 4, fig. 7c), although 
token from an incomplete wing, shows that 
the type specimen, a male, has wings of this 
kind. The amount of color variation is 
small Eaton’s description is adequate 
except that it should be added that a pair 
of short, pale, oblique streaks are to be 
found on the dorsum of abdominal seg- 
ments 2 to 8, inclusive, and often a postero- 
dorsally directed pale streak and a dot 
are found in the anterolateral comers of the 
tergites. Specimens that have been im- 
mersed in fluid show these markings poorly. 
Eight nymphs collected by Geijskes agree 
well with the description given by Ulmer 
(1920). 

Ulmer (1932) Bhowed that vntercalata 
Banks, Ountheri Navas, and ampla Need- 
ham and Murphy are synonyms of anceps. 
Material I have seen, including types of 
ampla, substantiate Ulmer’s conclusion. 
C. ampla was described from three females, 
and the critical difference (the paired inter- 
calaries behind the IR*b, the MAi, and the 
MAs) is, as indicated above, dimorphic and 
not specific. The type Beries is preserved 
in alcohol, and although all individuals ore 
in poor condition and badly faded, there 
is no doubt that ampla is synonymous with 
anceps. Wings and eggs are mounted on 
slides. 

There seems to be some confusion con- 
cerning the material that Needham and 
Murphy assigned to C. anceps. They defi- 
nitely state (1924, p. 26) that both males 
and females were to be found in the collec- 
tions mode by Parrish and Emerson. 
Actually I have found only mole specimens 
in the collections. 

Biology and Range. — Little is really 
known about C. anceps. It inhabits the 
nvers of tropical America, having been re- 
corded from Brazil, British Guiana, Colom- 
bia, Peru, Surinam, and Venezuela. Adults 
that I have seen are as follows: 

Brasil: Para, Jan 25, 1912, Parrish collector 
(Cornell Umv ) ; Irang River to Mt. Roraima, 
Aug. 12, 1911 (A.M NH.). 

British Guiana- Kaieteur, Aug. 1, 12, 27, 
1911, Luti oolleotor (A M.NJH ); Tukeit, Aug. 
23-24, 27, 1911, Lutz collector (A.MN.H.); 




Fig. 13. Ventral view of the male genitalia of Campnerus duplicatus, new species. 
Fig. 14 Ventral view of the male genitalia of Hemondlo maerlana, new species 
Fig. 15 Ventral view of the male gamtAlift of Camps ur us padtcellanua, new apeaiee. 
Fig. 10 Ventral view of the male genitalia of Campsun/8 litanyiensis, new species 
Fig. 17. Ventral view of the male genitalia of Campyloaa ancept (Eaton). 

Fig 18 Ventral view of the male femtalia of ThraubxUs JUaopedes, new species. 
Fig. IQ. Fore wing of Hemandia incertans, new species (paratype) . 

Fig 20. Hind wing of HermaneUa incertans, new Bpeoies (paratype). 


Kamaknaa, Deo., 1822 (A M.N H.); Rupununi 
River, Sept , 1913 (A.M N.H.) ; Chenapowa to 
Saventik, Aug. 20, 1811 (A.M.N.H.); Wismar, 
April 8, 1985 (AMNJL); Tumatuman, July 
12, 1811, Aug 18, 1911, and Aug , 1913 (A.M. 
N.H.); no looality and no date (Cornell Univ.) . 

Peru: El Enoanto, Aug 25, 1920; Puerto 
Bermudas, no date. 

Surinam* Tamomairen Mt., July 27, 1989, 
QeUakee collector; Oelemarie, Nov., 1938, 
Gciiakes ooilector. 

Venexuela: Mt. Duida, Oot. 16, 1928, 
Nov. 4, 1928, March 7-8, 1929, Tate ooilector 
(A.M.N.H.). 

To date imagoes have been collected 
during all months of the year except 


February, May, and June. Unquestion- 
ably, further collecting will record material 
during February, but perhaps the species 
normally does not emerge during May and 
June. At least the species has a longer 
emergence period than do our northern 
epheznarids. 

CAMPStmus 

There are 34 species m Campsurua, as it 
is now constituted. Some of these are in- 
adequately known, having been poorly 
defined, and described only on the basis of 
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uniques or females. Many of them are 
superficially much alike, since they all have 
much reduced ambulatory appendages and 
lack distinctive coloration. Wing venation, 
the male genitalia, and, to some degree, 
size are the chief distinguishing characters. 
The extremely short hfe span of the imagoes 
has complicated the collecting of the various 
species; the delicacy of the individuals has 
added to the normal difficulty of preserva- 
tion, and, finally, the types are widely 
scattered through the Americas and 
Europe. There are in the Geijskes col- 
lection three species, two of which appear 
to be new. 

Campsurus segnis Needham and Murphy 

CampsuruB segnis Needham and Murphy, 
1924, Bull. Lloyd Lib, ent. senes, no. 4, pp 
19-20, Morgan, 1929, Ann. Ent. Boo. Amer., 
vdl. 22, pp 61-68 

C. segnis was described from material 
collected at Kartoba (Bartica) British 
Guiana, November 14, 1920. Other ma- 
terial was from Igarape-Assu near Para, 
Brazil, January 25, 1912. Morgan col- 
lected and observed this species at Kar- 
toba, British Guiana, July 8, 1926. She 
(1929) redescribed the species m detail and 
presented adequate drawings, including 
those of the male genitalia. Geijskes’ speci- 
mens are from Litani River Cataract, 
Surinam, August 3, 1939. From these few 
data, conclusions concerning the emergence 
penod ore difficult to draw except to say 
that the species emerges over a long span 
of time. 

Campsurus litaninensis, new species 

Malta Imago, Dried — Scape and pedi- 
cel of antennae piceous, flagellum pale 
translucent; vertex of head piceous; fore 
legs translucent piceous, becoming pro- 
gressively paler distally and slightly more 
than one-half the length of the body; fore 
femur subequal to tibia; all fore tarsal 
segments about equal. Dorsum of pro- 
thorax tinged with piceous, and becoming 
lighter posteriorly, lateral parts of pro- 
thorax a translucent cream color; posterior 
margin of prothorax piceous laterally but 
paling out dorsally. Meso- and meta- 
thorax a translucent pole tan which is 


slightly tinged with piceous in the region 
of the sutures and various grooves. Wings 
with numerous cross veins; mesothoracio 
G, Sc, and R piceous basally but becoming 
very light beyond the bulla; longitudinal 
veins Rs to Cu 2 , inclusive, pale piceous 
basally and becoming pale distally, Cut 
and anal veins pale throughout; ICu bas- 
ally closer to Cu s than to Cui and attached 
obtusely to the Cus. Abdomen translucent 
pale piceous dorsally, translucent yellowish 
tan ventrally. Genitalia as m figure 16, 
with the ninth abdominal sterzute con- 
siderably elongated. Cerci pale through- 
out and more than three times as long as 
body. Length- body, 9 mm , meso- 
thoracic wing, 9 mm ; metathoracic wing, 
5 mm ; cerci, 34 mm 

Male Imago, in Alcohol. — Similar to 
the dried specimen, except that the general 
yellow coloration is much diluted. The 
dorsum of the abdomen displays a definite 
color pattern consisting of a pair of pale, 
teardrop-shaped submedian spots on seg- 
ments 3 to 9, inclusive, and, m addition, 
transversely placed light areas, based upon 
the lateral margins of the segments and 
extending medially on 2 to 8. These areas 
arise m the mtersegmented region and also 
m the middle of the segments and are much 
more indistinct than the teardrop-shaped 
spots. 

Female Imago, in Alcohol — Allowing 
for usual sexual differences, similar to male 
except that the piceous coloration is much 
more extensive and includes the venter 
as well os the dorsum of the entire body. 
Abdomen without color pattern save the 
simulated effect due to the telescoping 
of the segments. Length- body, 7 mm.; 
mesothoracic wing, 9-10 mm., metatho- 
racic wing, 4 mm. 

Holotypb. — Male imago, dried, upper 
Litani River, Surinam, August 4, 1939, 
Geijskes collector, m the American 
Museum of Natural History. 

Allotype. — Female imago, in alcohol, 
Litani River Cataract, Surinam, August 
3, 1939, Geijskes collector, in the American 
Museum of Natural History. 

Paratypes — One male imago, dried, 
Litani River near Feti Creek, Surinam, 
August 11, 1939, Geijskes collector, in the 
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American Museum of Natural History; 
one male and three female imagoes, in 
alcohol, same data as allotype, in Geijskes 
collection. 

Remarks. — This species, on the basis of 
the color pattern, the venation, and the 
male genitalia, is related to violaceus 
Needham and Murphy and notabus Need- 
ham and Murphy. The elongated shape of 
the ninth sternite distinguishes htaninensw 
from both of these which have short, 
rounded, ninth sternal plates. There are 
also color differences. On the meager 
evidence now at hand, we cannot tell 
mu ch about the biology of the Bpecies. 

Campsurus pedicellarius, new species 

Male Imago, in Alcohol. — Fore leg m- 
fuscated with piceous; fore tarsal segments 
about equal to each other m length, femur 
subequal to tibia. Scape and pedicel 
faintly tinged with piceous; area between 
ocelli piceous with an anterior piceous 
extension on either side of the median 
ocellus; these extensions lie between the 
median ocellus and the antennae; re- 
mainder of head pale. Pronotum with a 
heavy T-shaped piceous area. The top 
of the T occupies the entire anterior third 
of the pronotum, while the upright part is 
median m position, very brood, and grad- 
ually fades out before it reaches the 
posterior margin . The remainder of the 
prothorax is pale, except for three tri- 
angularly disposed small piceous areas. 
Mesonotum with broad longitudinal areas 
that are mfuscated with piceous. These 
join posteriorly to form a large U-shaped 
figure on the scutum. Metasoutellum 
tinged with piceous. Remainder of thorax 
pale except for some depressions and ridges 
which are moderately piceous. All vena- 
tion pale except for Bubcosta and basal 
part of costa and radius. MPj lying closer 
to the CUi t.h»n to the IMP and attached 
to CUa by a cross vein. Thus the area 
between these two veins is broadly trun- 
cate at its proximal end. Fore wing with 
numerous cross veins but these are con- 
centrated in the disk and lacking in the 
distal mar ginal areas. Hind wing with 
only a few weak cross veins. Abdominal 
tergites piceous laterally, gradually be- 


coming lighter dorsomediolly so that a pale 
median line runs the length of the abdomen. 
This pale line is widest on the first, second, 
and third segments. In addition there are 
submedial, pale, obliquely placed, tear- 
drop-shaped areas on the tergites. These 
are immersed into the lighter part of the 
piceous region, and their anterior ends fuse 
with the pale median fine. Venter of ab- 
domen vanegated with pale piceous. 
Genitalia (fig. 15) with broad penes that 
terminate dis tally m a rounded cap-shaped 
structure Length: body, 8 mm ; meso- 
thoracic wing, 7 mm.; metathoracic wing, 
3.5 mm. 

Female Imago, in Alcohol.— Excluding 
usual sexual differences, the female is sim- 
ilar to the male except that the dorsal color 
pattern is not so distinct and clear cut as is 
that of the male. Length: body, 10 mm.; 
mesothoracic wing, 16 mm.; metathoracic 
wing, 4 mm. 

Holotype — Male imago, in alcohol, 
Albina, Marowijne River, Surinam, Sep- 
tember 3, 1939, m the American Museum 
of Natural History. 

Allotype. — Female imago, in alcohol, 
Albina, Marowijne River, Surinam, Sep- 
tember 3, 1939, in the American Museum of 
Natural History. 

Pahatypbs. — Three females, same data 
as holotype and allotype, m Geijskes col- 
lection. 

Remarks. — The broad, fiat penes and 
the ninth sternite of the male are both 
unique and distinctive. The venation 
indicates that this species belongs to the 
same section of the genus as do segnis and 
palliduB. 

In addition to the material in the Geij- 
skes collection, a number of specimens of 
Campsurus are m the American Museum 
of Natural History collection. These are 
from British Guiana and Brasil, and at 
least one new species appears to be repre- 
sented. 

Campsurus duplicatus, new species 

Male Imago, Dried. — Vertex piceous; 
fore legs infused with piceous; prothorax 
with two submedian piceous lines that 
extend from anterior margin to middle of 
notum; venation colorless except for 
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costa, subcosta, and radius of fore wing and 
costa and subcosta of hind wing, which are 
tinged with piceous proximally and gradu- 
ally become pale distolly. Cross veins 
abundant in fore wings, lacking in hind 
wings. MP* closer to Cui than to IMP, 
and the proximal ond terminates in the 
wing membranes. Mot a- and mosonota 
tinged with piceous, especially posteriorly. 
Tergites of abdomen mfuscatcd with pice- 
ous, especially the middle and posterior 
ones; a submedian pole spot on each side 
of the medial line m tergites beyond the 
third; genitalia as in figure 13, in addition 
to the genital forceps, a pair of broad, 
clasp-like structures arise from the ventral 
surface of segment 10. Length: meso- 
thoracic wing, 7-8 mm.; metathoracic 
wing, 3.5 mm. 

Holotypb — Male imago, dried, Bar- 
tica, British Guiana, October 5, 1022, in 
the American Museum of Natural History. 
Pabatypbs. — Nine male imagoes, dried, 
data as holotype; 18 male imagoes, 
dried, Bio Negro, Brasil, September 8, 
1928, Tate collector, in the American 
Museum of Natural History. 

Remakes. — The genitalia of this species 
are distinctive, especially the broad for- 
ceps-like structures on segment 10. These 
perhaps are used in copulation. The wing 
venation is somewhat similar to that found 
in pedicdlariv.8 and segnis. Unfortunately 
the Rio Negro specimens were kept in the 
Trilling bottle for a considerable period of 
time and have, therefore, taken on the 
purplish coloration that results from such 
procedure. Such false coloration com- 
pletely obscures the true pattern. 

Hebmjjtslla. Needham and Murphy 

Mobbison, 1919, Canadian Ent, vul. 51, 
p. 144, id. 11, figB. 1-7; Nsvdhah and Murphy, 
1924, Bull. Lloyd Lib., eat. ser,, no. 4, pp. 89-40, 
pi, 10; Tbaybb, 1938, Jour. Agr. Uwv Puerto 
Rico, yoL 22, pp. 6-22, pis. 1-3; Ulmer, 1989, 
Arch. HydrobioL, suppl. vol. 16, pp 490, 494- 
460, figs. 40-48; Ulmer, 1940, Ond., suppl. vol. 
16, pp. 617—628. 

Needham and Murphy (1924) described 
the genus EermaneUa “based on two 
nymphs from Chile of very unique char- 
acter.” The type species of the genus is 
E. velma, for which they liBt “two speci- 


mens from Iguasu Falls, Argentina, Janu- 
ary 25, 1920.” Presumably the two 
specimens of velma aro the same as the two 
nymphs from Chile. In addition they il- 
lustrate II. velma on plate 10 of their paper 
and include the figure of a second nymph 
(fig. 129) which they list as “? EermaneUa 
sp.” I am at a loss to know whether this 
latter is one of the two specimens that they 
consider os belonging to H. velma. In the 
Geijskes collection there are numerous 
nymphs, representing two species, that 
belong to the genus EermaneUa. These 
differ in details from the description and 
illustrations of II. velma and probably 
belong to different species. The Geijskes 
collections were made at Waremapan Soela, 
Surinam, July 30, 1939; Kabelstation, 
Surinam, September 21, 1938, and Po- 
eloegoedoe Vallon, Marowijne River, Suri- 
nam, August 31, 1639. Most of the in- 
dividuals are fairly mature and consist of 
both males and females. It is possible by 
carefully examining them to determine 
what the imago venation is like as well as 
the mole genitalia, and thus to place a 
number of imagoes that Geijskes collected 
in the genus EermaneUa. The nymphs, al- 
though representing new species, I am not 
naming because to do so would eventually 
odd to the complexity of the taxonomy of 
the genus. Morrison (1919) describes 
briefly and illustrates a nymph from Cuba 
which she places in the genus Eagemdus. 
No one has ever definitely connected this 
nymph with adults of the genus Eagemdus. 
Unquestionably, on tho basis of the mouth 
parts, the shape of the head, and the gills, 
the Cuban nymph is a close relative of 
EermaneUa. That Morrison may be correct 
in her association of the nymph to Eagenvr 
lu8 is indirectly supported by the fact that 
the adults of the genus EermaneUa are 
closely related to the adults of the genus 
Hagenulue, as is shown by the simil a r ity 
of the venation, the wing shape, and the 
male genitalia. The adults thus parallel 
the condition found in the nymphs. Ul- 
mer (1939, 1940) erected the genus Choro- 
terpidea for two species from Java and 
Sumatra. The type of Choroterpides is 
Thraulue exigitue Eaton, 1884. The 
nymphs of these two species have been 
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associated with the imagoes, and Ulmer 
(1939, p. 490) definitely shows that the 
nymphs of Choroterpidea and HermaneUa 
are closely related although definitely dis- 
tinct. Judging from Ulmer’s figures and 
descriptions, the specimens which I con- 
sider as the imagoes of HermaneUa are 
closely related to those of Choroterpidea. 
This, of course, merely helps to confirm 
Ulmer’s decision as to the relationship of 
these two genera. It should be noted that 
Needham and Murphy’s illustration of the 
mesothoracic wing venation (pi. 10, fig. 
133) does not conform to the venation as 
displayed by numerous Surinam nymphs 
of HermaneUa. Actually the fore wing of 
HermaneUa is much like that of Choroter- 
pidea except for the Cu inter calanes. The 
genus HermaneUa can now be defined os 
email ephemends of the family Lepto- 
phlebiidae that belong to the same section 
of the family as do Hagenidus and Choro- 
terpidea, and probably Neohagemdua and 
Borinquena. 

Nymph. — Somewhat depressed dorso- 
ventrally; head large, rectangular, as 
wide as thorax and almost one-third of the 
total body length. Labrum (fig. 11) 
rectangular in shape and very broad but 
with considerable interspecific variation; 
mandible (fig. 12) with dentition and Iatdnia 
mobilis similar to that of Choroterpidea but 
with the outer margin of the mandible 
straight instead of curved as in Choro- 
terpidea. Hypophnrynx (fig. 5) much as in 
Choroterpidea. Galea-lacinia of maxilla 
(fig. 1) very much like that of Choroterpidea; 
maxillary palp (fig. 1) three-jointed, with 
the first joint short and robust; the second 
long, slender, and almost naked; the third 
short and heavily setose. Labium (fig. 6) 
with thxee-jomted palp, the distal segment 
short, slender, curved, and much less 
setose than the long, heavily setose second 
segment. Antennae arising from dorsal 
side of head; posterior margin of head 
slightly and evenly indented, prothorax 
rectangular, broad laterally and narrow 
anteropostenorly; all femora and tibia 
flattened and expanded, heavily setose on 
outer surfaces; all tarsal claws pectinate. 
Gills 1 to 6 (fig. 9) double, consisting of 
two elongate lamellae. Seventh gill um- 


ramous, slender, and thread-like. Some 
specimens, but not all, have slender finger- 
like processes arising from the distal mar- 
gin of the double lamellae. Caudal cerci 
three, of which the median one is heavier 
and slightly longer than are the lateral 
ones. 

Imago. — Each male compound eye sepa- 
rated into a large, upward facing dorsal 
portion and a small, rounded, lateral part; 
the large upper parts of the two eyes 
contiguous. Prothorax deeply and rec- 
tangularly excavated on posterior margin; 
male fore femur less than one-half the tibia; 
fore tarsus slightly longer than the femur. 
The proportions of these three parts are 
3.7:4, respectively. Male tarsal segment 
1 is slightly longer than 2, 2 is longer than 
3, and 3 is twice as long as 4. Hind femur 
subequal to tibia; hind tarsus about one- 
half as long as femur. All tarsal dawB 
dissimilar. Mesothoracic wings as m 
figure 19; cross veins sparse, cross veins 
of basal half of costal area indistinct and 
few in numbers, more numerous and aslant 
in distal part of costal area; MAi straight 
and without sag at point where MAj joins 
it at an obtuse angle. Costal area with two 
inter calanes. Metathoracio wing (fig. 20) 
with sharp costal prominence. Genitalia 
(fig. 14) with elongated forceps basis and 
three-jointed forceps, of which the basal 
segment is heavy, conical, curved, and as 
long as segments 2 and 3 combined. Fe- 
male seventh abdominal stemite not pro- 
duced to form an ovipositor; female 
Bubgerutal plate elongated and excavated 
on posterior margin. Cerci three, of ap- 
proximately equal length. 

HermaneUa incertans, new species 

Maud Imago, Dump. — Head blackish, 
prothorax fuscous, heavily permeated with 
piceous, remainder of thorax similar but 
with less piceous coloring. All femora 
piceous, remainder of legs much lighter. 
Wings (figs. 19, 20) with costa and basal 
part of subcosta and radius fuscous; all 
other longitudinal veins pale fuscous, cross 
veins distinct. Wing membrane pale 
throughout. Abdominal segments 1 to 8, 
inclusive, transparent, tinged with piceous, 
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especially the posterolateral regions of the 
tergites. Genitalia as in figure 14. 

Holotype. — Male imago, dried, Zandry 
I, Surinam, June 18, 1941, Geijskes col- 
lector, in the American Museum of Natu- 
ral History. 

Paratypbs. — One male imago, dried, 
Hfljnft data as holotype, in the Geijskes 
collection; one mole imago and three fe- 
male subimagoes, Bonapark Placer, Pedro- 
soengoe Falls, Marowijne River, Surinam, 
July 1, 1939, Geijskes collector, the male 
and one female in the American Museum 
of Natural History, two females in the 
Geijskes collection. 

Remarks. — The venation and shape of 
the hmd wmg and the presence of only two 
cubital mteroalan.es clearly separate this 
Bpecies from all known species of Hagen- 
ulus, Neohagenulm , Borinquena, and Choro- 
terpides. Except for the cubital area and 
the lack of sag in the MAi, the fore wings 
are similar to those of Neohagenulus jnlio 
and Borinquena carmencita. 

There is a probability that the holotype 
is somewhat darker than normal due to its 
having been exposed to cyanide fumes for 
some time. The alcoholic male paratype, 
on the other hand, is rather faded. The 
other p&r&types are female subimagoes 
preserved in fluid, and naturally they are 
faded. An allotype has, therefore, not 
been designated. 

A single male imago from Kabelstation, 
Mokambi-kreek, Surinam, September 27, 
1938, Geijskes collector, also belongs to 
the same genus as does incertans. The 
head, entire prothorax, and the meso- 
thoracio legs ore missing. The meso- and 
metathoraoic wing venation mid the 
genitalia definitely place the specimen 
genericslly, while the color pattern and 
the details of the genitalia clearly dif- 
ferentiate it from incertam. 

Hagenulopsis minutes, new species 

Female Imago, in Alcohol. — Head 
piceous; prothorax fuscous, heavily marked 
with piceous; fore femur piceous; fore 
tibia fuscous; meso and metathorax fus- 
cous dorsaJly, becoming heavily impreg- 
nated with piceous ventrally, especially 
around the bases of the legs and the sterna; 


meso thoracic wings hyaline, all venation 
pale fuscous; cross venation sparse, in the 
costal area no cross veins except for three 
or four slanting veins in bullar region; 
three or four upright cross veinB in sub- 
costal area; two inter calories in the Cu* 
area, one free and the other attached to the 
Cuj at the point where it bends abruptly 
posteriorly; metathoraoic wings lacking. 
Abdomen piceous; the posterior margins 
of tergites 1 to 4 somewhat lighter 
colored than is the body of the tergites; 
submar gmal oblong light areas on stemites 
1 to 6; elongate ovipositor reaching almost 
to the end of the abdomen; subanal plate 
deeply and acutely excavated, thus forming 
two lateral, sharply pointed processes. 
Length: body, 3 mm ; wing, 3 mm. 

Holotype. — Female imago, in alcohol, 
Marowijne River, Surinam, August, 1939, 
Geijskes collector, in the American 
Museum of Natural History. 

Remarks. — H. minutus differs from the 
Brazilian species H. diptera TJlmer in the 
small size, 3 mm. as against 6-7 mm. for 
diptera, and in the reduction of the cross 
venation, especially in the costal and sub- 
costal areas. 

Thraulus convents, new species 

Male Imago, Dried.— Entire thorax, 
with the exception of a few dark markings 
on the pleura, a dear light golden brown; 
fore coxa pale, translucent, and family 
colored with yellowish brown; fore femur 
si milar to coxa bosally hut becoming much 
darker distally; fore tibia and tarsus light 
golden brown; meso- and metathoraoic 
femora translucent pole brown, becoming 
darker distally; fore femur slightly more 
than one-half (7/12) of tibia; first tarsal 
joint one-third of tibia; second tarsal 
joint subequal to first, third half of first, 
and fourth half of third; meso- and meta- 
thoracic tibia and tarsi uniform pale 
translucent yellowish brown; wing mem- 
brane hyaline, very faintly tinged smoky 
golden brown basally; all longitudinal 
venation distinct and weakly tinged with 
same color as wing membrane; cross vena- 
tion sparse and distinct, in the costal area 
consisting only of slanting veins in the 
bullar region. Abdominal tergite 1 opaque, 
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abdominal Btemite 1 mid abdominal seg- 
ments 2 to 6 translucent; these tergites 
are faintly impregnated with smoky brown; 
the posterior margins ore darker and pice- 
ous spots are located in the posterolateral 
comers; all stemites are faintly im- 
pregnated with pale yellowish brown; 
tergites 7 to 10 are opaque on purplish 
brown, cerci translucent, impregnated 
with pale brown; genital forceps and 
penes yellow. 

Holotype. — Male imago, dried, Gran 
Soda, at junction of Litam and Lawa 
rivers, Surinam, July 9, 1939, Geijskes 
collector, in the American Museum of 
Natural History. 

Paeatype. — Male imago, dried, same 
data as holotype, m the American Museum 
of Natural History. 

Remarks. — T. convexus is a close relative 
of T. misionensis but can be distinguished 
by the lighter color of the thorax and the 
transparent male abdomen. It belong? to 
that section of the genus Thraulua that 
locks projections on the subanal plate 
(math stemite) and does not have the 
subanal plate excavated. Both the holo- 
type and the paratype have a purplish 
cast on the pleura and dorsum of the 
posterior abdominal tergites caused by 
cyanide fumes. A female specimen from 
Waremapan Creek, Surinam, July 30, 1939, 
which was collected by Geijskes from a 
pool where the Bpent individual hod fallen 
and become somewhat decomposed, prob- 
ably belongs to T. corwexua. 

Thraulodes fLavopedes, new species 

Male Imago, Dried. — Head fuscous, 
heavily marked with piceous, scape of 
antenna piceous; flagellum translucent 
light fuscous; thorax burnt umber, a 

UNNAMED 

In addition to the species discussed 
above, a n umb er of other species were 
sparsely represented by imagoes and 
nymphs which cannot be identified specifi- 
cally, and I am merely listing them as 
follows. All these specimens are m the 
American Museum of Natural History, 

Paraleptophkibia sp. — A single im- 


piceous band on posterior mar gin of prono- 
tum and piceous marking on pleura and 
bases of legs; fore tarsus burnt umber, 
fore tibia burnt umber infuscated with 
piceous, especially distally; fore tarsi 
yellowish, tinged with smoky; meso- 
and metathoracic legs, except for the dark 
coxae, translucent, tinged with yellow; 
the meso- and metathoracic femora with 
three chestnut brown spots, via., one 
proximally, one distally, and one medially. 
Fore femur eight-ninths of the fore tibia; 
fore tarsi subequal to fore tibia; hmd tibia 
equal to fore tibia and slightly longer 
than hind femur; costal and subcostal 
wing membrane proximal to humeral cross 
vein and the wing membrane posterior to 
this Vandyke brown; remainder of wing 
membrane hyaline; all venation hyaline. 
Abdomen chestnut brown; genitalia (fig. 
18) with slender elongate penes; first 
forceps joint elongate, curved, and with 
process on inner side; forceps and penes 
light colored, translucent; cerci trans- 
lucent, colorless except for narrow dark 
rings at joinings 

Holotype. — Male imago, dried, Mo- 
engo, Surinam, April 12, 1939, Geijskes 
collector, m the American Museum of 
Natural History. 

Paratypeb. — Male imago, dried, Litani 
River near Feti Creek, Surinam, August 
17, 1939, Geijskes collector, m the Ameri- 
can Museum of Natural History; two 
mole imagoes, same data as holotype, in 
the Geijskes collection. 

Remarks. — T. flavopedes has the typical 
venation of all other species of Thraidodea. 
The genitalia ore distinct, especially Biace 
the slender penes lack the distally attached, 
recurved process such as is found in T. 
lepidus, T. hilaria, and other species. 

SPECIES 

mature female nymph from Brownsberg 
Kreeke, Surinam, 400 meters, September 
16, 1938, Geijskes collector. There seems 
no doubt as to the generic placement of the 
specimen. 

Thraulua sp.— Nine nymphs, four males, 
and five females, from Kabelstation, 
Surinam, September 25, 1938, Geijskes 
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collector, seem to belong to this genus, 
They differ from Tkraulus beUus as de- 
scribed by Eaton in being more flattened, 
each labial palpus having two instead of 
three segments, and with the first gill 
similar to the other six. Prom, a detailed 
study of the mouth parts mid gills, how- 
ever, this species unquestionably belongs 
in Thraulu8. Needham and Murphy 
(1924, pp. 26-27) briefly described, with- 
out naming, three species of Thravhis 
nymphs from South America and noted 
that these were not typical of Thrauhis. 
Smce the nymphs of Thravlua are so poorly 
known, it is most probable that all these 
variations are merely intragenenc. 

Thraulus sp. — Six female imagoes from 
the Marowijne River, Pedrosoengoe Falls, 
Surinam, June 30, 1939, Geijskes col- 
lector, apparently belong to this genus 
but I am unable to determine the species to 
which they belong. 

Habrophleboides bp. — A species of un- 
certain status is represented by a male 
imago from Albina, Surinam, June 25, 
1939, a male subimago from Waremapan 
Soela, Surinam, July 30, 1939, and an im- 
perfect female imago from Toemoek- 
Hoemak, Waremapan Creek, Surinam, 
July 30, 1939, all collected by Geijskes. 
This species probably belongs to Habro- 
phleboides , but the male genitalia ore quite 
atypical for that genus as it is now de- 
scribed 

Tricorythua bfp. — Two species, both col- 
lected at Albina, Marowijne River, Suri- 
nam, September 3, 1939, were m the 
Geijskes collection. Although both prob- 
ably represent new Bpecies, I am refraining 
from describing them at this time. One 
ppecies is represented by three specimens, 
the other by one. They are both extremely 
small, the former being 3 mm. long with 
a wing length of 2 mm., and the latter 
being 2 mm. long with a wing length of 1 
mm. 

CallibaeHs sp. — This genus is repre- 
sented by three species of nymphs and a 
single female imago of C. apertus Navas. 

Baetis sp. — Baetxs is represented by 
several Bpecies of nymphs and female 
imagoes. 

Oligonevria sp. — Finally, a single in- 


dividual nymph from Waremapan Creek 
Falls in the Toemoek-Hoemak Mountains, 
Surinam, is of extreme interest in that it 
may represent the nymph of Oligonevria , 
perhaps 0. anomala The specimen was 
taken by Geijskes, July 30, 1939, at the 
same place where he collected the nymph 
and adults of the remarkable zygopteran 
Remanella arcana Needham. 

The nymph (fig. 21) is a typical oligo- 
neund and is closely related to Oligonevriella 
and Pmjjdoligoneuria . It is a female, 20 
mm. long, exclusive of the ceroi which are 
5 mm. long. Judging by the wing pads, 
it is at least one instar removed from the 
final instar. The frontodypeal region is 
enormously expanded and flattened dorso- 
ventrally to form a huge dome-shaped 
structure. The mouth parts, figures 2, 3, 4, 
7, 8, and 10, agree in all respects with 
those of Oligonevriella and Pseudoligo- 
nevria. The wing pads are similar to those 
of Pseudoligoneuria feuerbomi m not being 
broadly jointed on the inner surfaces. 
The first pair of gills are like those of 
Oligonevriella rhenana m being located 
ventrally. This differs from P. feuerborni 
which has all gills, including the first pair 
on the dorsal surface of the abdomen. The 
color pattern, the shape of the abdomen, 
the caudal cerci, as well as the pseudo- 
cercus, are oil very sinular to those of 
P. feuerbomi The shape of the abdominal 
spines and the presonce of the pseudocercus 
separate it from Noya. The nymphs of 
Spaniophlebta , Lachlania, and Honieoneuria 
are unknown, but all known species of 
adults ore much smaller than the individual 
which will emerge from the nymph de- 
scribed above. 

Ulmer (1939, 1940) described the genus 
Peeudohgoneuria with P. feuerborni as the 
type. This species is based upon one male 
and three female nymphs collected in south 
Sumatra. By utilizing the nymphal wing 
pads, he was able to Btudy and illustrate 
tiie future imaginal wing (Ulmer, 1939, 
figs. 110, 111, 112). On the evidence de- 
rived from the venation of the nymphal 
wing pads, he lias decided that Pseudo- 
Ugonewria belongs to the family SipUonuri- 
dae rather than to the Oligoneunidae. 
He wntes, “Das dichte Querndemetz und 
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bewilders auch die Bildung der zahlreiohen 
Xnterkalaraden am Aussenrande des Voder- 
fliigels ennnem in etwas an gewisse Poly- 
mi taroiden . . . . ; doch die sehr lange 
Aussengab el des Sektor, der gebogene 
Verlauf der Adem Mj und Cui (an ehrer 
Basis) im Voderfltigel, femer auoh die 
lange Medmgabel des Hinterflugels und 
andere Einzelheiten bei der genannten 
Familie, schleissen diese aus.” The nymph, 
which he has described and illustrated 
minutely, is, as he says, a typical oligo- 
neurid. In faot, it is exceedingly dose to 
OHgoneuriella except that the first gill is 
dorsal instead of ventral, and the meso- 
thoracio wing pads are not broadly at- 
tached to the body on the inner side. With 
all due respect for Ulmer's profound knowl- 
edge of the ephemends, I cannot but be- 
lieve, on the basis of his descriptions and 
illustrations, that he has erred in placing 
Pseudoligoneuria in the Siphlonuridae and 
that there is ample evidence that P&eudo- 
ligoneuria belongs to the family Oligo- 
neuriidae. This conviction is based on the 
fact that the P. feuerbomi nymphs are 
oligoneurid in all structural details and to 
a total extent that cannot be explained by 
parallelism but represents dose generic 
relationship. The imago venation will, 


however, certainly be different from that 
of any known oligoneurid in that it is 
abundantly supplied with longitudinal and 
cross veins, while all previously known 
imagoes of the family Oligoneunidae have 
a much reduced venation due to the re- 
duction and loss of both longitudinal and 
cross veins. In other words, Pmtdolig- 
oneuria has a more primitive wing than 
has any other oligoneurid known. As 
noted, Ulmer has interpreted this wing as 
being similar to that of the siphlonurids, 
but the breadth of the wings, the amount 
and distribution of the cross venation, 
and the marginal intercalaries, especially 
in the medial and cubital fields of the fore 
wing, and lastly and most important when 
considered in connection with the above 
mentioned characters, the presence in the 
hind wing of an accessory vein between the 
Ri and R* of the hind wing all lead to the 
belief that the wing is similar to that of 
Ephoron (the Polymitarcys of Ulmer). 
When imagoes of PseudoUgoneuria are 
found, they may prove that Eaton's 
original placement of OUgormtria and its 
relatives in the Ephemeroidea, rather than 
in the Baetoidea as has been done by re- 
cent authors, is really correct phylogeneti- 
cally. 
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STUDIES OF PERUVIAN BIRDS. NO. XLVI 1 
THE GENUS TANGARA PART 1 
By John T. Zimmer 


I am grateful to Mr R M de Schauensee 
and Mr James Bond of the Academy of 
Natural Sciences of Philadelphia and to 
Mr W E Clyde Todd of the Carnegie 
Museum, Pittsburgh, for the loan of im- 
portant mateiial used in the following 
studies 

Names of colors are capitalized when 
dnect comparison has been made with 
Radgway’s “Color standards and color 
nolnenclatme. ,, 

Tangara chilensis chile n sis (Vigors) 

Agin ia Chilensis Vigors, 1832, Proc* Comm 
Set Corr Zool Sot* Londou, vol 2, p 3 — no 
locality hut presumably thought to he Chile 
iirrorc), hubfat Bolivia l>v Hollmayr, 1910, 
t\pe m Cuming coll , repository unknown 
A\glaui] Yrm D'Obuignv vnt> Lvfrebnayb, 
1837, Mag Zool , vol 7, el 2, “Svn Av p 31 — 
Yuraearcs, Bolivia, Pans Mu& 

Rio Cosireni, 1 cf ; Astillero, 3 cf , 2 9 ; 
La Pampn, 1 cf ; Rio Huucamayo, 1 cf ; 
Candiuno, 1 cf , Rio Tavara. 2 d\ 1 9 , 
Rio Inamban, 1 9 , Tulumayo, 4 cf, 3 9 , 

1 ( 9 ); PerenA 3 cf , 2 9 , La Merced, 2 cf , 

2 9 ] Pozuzo, 2 cf , 1 9 J Lagarto, 1 cf ; 
upper Ucayali, 1 cf , 1 9 ; lower Ucayali. 
1 cf ; Harayacu, 4 cf , 4 9 ; Oiosa, 2 cf, 
5 9 ; Puerto Indiana, 5 cf , 3 9 ; Nauta, 

1 cf , Apayacu, 2 9 ; Rio Cenipa, 1 (°); 
Rio Tapiche, 1 ( 9 ) ; mouth of Rio Curaray, 

2 cf , 1 9 ; Huarandosa, 3 cf , 3 9 ; Po- 
niard, 5 cf , 4 9 ; Rio Seco, 7 cf , 1 9 ; 
Uehco, 2 cf . 

Compared with numerous examples from 
Bolivia, eastern Ecuador, southeastern 
Colombia, and western Brazil without find- 

1 Earlier papers in this series comprise American 
Museum Novitates, nos 500, 509, 533, 524, 538, 
545, 558, 584, 640, 647, 668, 703, 72B, 753, 750, 757, 
785, 819, 800, 861, 862, 889, 898, 894. 917, 930, 962, 
963, 994, 1042, 1043, 1044, 1043, 1066, 1095, 1108, 
1100, 1126, 1127, 1159, 1160, 1168, 1198, 1208, and 
1225 


ing any characters to distinguish the birds 
of any part of this extensive range. Fur- 
thermore, there is not a great deal of indi- 
vidual variation beyond the duller colora- 
tion shown by young birds. The amount 
of black around the eye and at the base of 
the bill is slightly variable as it is m other 
forms of the Hpeeies. Young birds, aside 
from their generally duller coloration, have 
the lower back variously orange or orange 
red, m contrast to the lighter j r ellow rump 
of the allied codicolot and patadisaea 

Peruvian records are from Co^ilipata, 
Huaynnpata, Marcapata, San Gaban, 
Caradoc, Rio Comberciato, Chanehamayo, 
Rio Colorado (Chanehamayo), Montenco, 
Iquitos, Pebas, Yalmas (near Pebas), 
Jeberos, Chayavita*, Moyobomba, and 
Rioja. 

Tangara chilensis chlorocorys Zimmer 

Tangara chilensis chlorocorys Zimmer, 1929 
(March 23), Proc. Biol Sue. Washington, vol 42, 
p 91 — Vi’sta Alegre, Peril , cf, Field Mus Nat 
Hist 

Huayabambu [Valley], 2 cf, 1 (?); 
Nuevo Loreto, 3 (?). 

These specimens confirm the characters 
of this curiously isolated population. An 
occasional example of coehcolor shows a 
close approach to the present form, but the 
distinctions hold for almost all of a long 
senes of the more northern bird. 

On the other hand, coehcolor and para - 
disaea show complete intergradation in 
northeastern Venezuela, and it is extremely 
difficult to know* to which form the birds 
from this area should be assigned. I have 
very few topotypes of either form but find 
that these appear to be separable on the 
basis of the following characters. In coeli- 
color the green cap is somewhat more ex- 
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tensive posteriorly (in the middle) , the red 
of the lower back is a little deeper in tone 
and a little more broadly extended pos- 
teriorly, the yellow of the rump is a little 
deeper in tone; the wing and tail are 
longer, and the violaceous bond across the 
upper wing-coverts is confined largely to 
the single row of median coverts. These 
characters are those on which distinction 
was made by Hellmayr (1936, Field Mus. 
Nat. Hist Publ., zool. ser , vol. 13, pt. 9, p. 
83) but not entirely those of the original 
separation of codicolor by Sclater. 

In all of these particulars, the birds of 
Mt. Duida, the Cassiquiare, the Uaupds, 
both banks of the upper Rio Negro in Bror 
ail, and the right bank of the lower river 
agree with Bogota examples or exceed them. 
Certain specimens show a decidedly deeper 
red patch on the back or a markedly more 
extensive one, and the wing and tail are 
always longer than in Cayenne skins 

A long senes of birds from Mt. Roraima 
and Mt Auyan-tepui is intermediate be- 
tween the Cayenne skins and the series of 
codtcolor. As a series, the specimens have 
the red of the lower back a little lighter in 
tone and more restricted m extent than in 
codtcolor , although not to the extreme 
shown by the few Cayenne examples at 
hand The rump is a little lighter yellow, 
about as in paradisaea, the violaceous band 
on the upper wing-coverts sometimes is re- 
stricted to a single row' of feathers — the me- 
dian senes— but usually involves a second 
row of feathers above, sometimes including 
the entire feather and sometimes only the 
tip. The green of the cap is os m codtcolor, 
and the wing and tail are as long as in that 
form. Some examples ore inseparable 
from codtcolor; some, except in size, are 
like paradisaea. 

A number of birds from the Rio Caura 
are most like the Roraima birds except that 
the yellow of the rump is slightly deeper, 
more as m codtcolor. The wing and tail 
are as in the smaller examples of codicolor 
but longer than in paradisaea. 

Since the Roraima and Caura birds are 
not clearly either codicolor or paradisaea 
but represent different degrees of inter- 
mediacy, I prefer to keep them as inter- 
mediates. 


I use the name Tangara for this genus 
advisedly. Dr. Hellmayr was in error m 
behovmg tluit the International Zoological 
Congress at Padua hud invalidated Bnsson- 
lan genera, although the matter was 
brought before tluit congress. In any cose 
the name Calliste would bo next in order of 
preference since, by the International Code 
of Zoological Nomenclature, it is not pre- 
occupied by the earlier Calhsta , and Calo- 
spiza is still farther down the list of generic 
names available for this group. 

Tangara schrankii (Spix) 

Tanaora Bchranktt Spix, 1826, Av Spoo Nov. 
Bros , vol 2, p 38, pi 61, figb l (cf), 2(9)— 
no locality, Ilollmayr hURgostn Tabatmga, co- 
typofj m Munich Mus 

Pomurd, 1 d, 2 9 ; Rio Seco, 5 cf , 3 9 ; 
Rio Negro, 2 9 ; JcberoR, 1 cf , Cliaya- 
vitas, 2 cf ; CliamieuroB, 1 cf , 1 9 , Orosa, 
2 cf , 6 9 , Pueito Indiana, 0 cf, 0 9 ; 
Rio Mazdn, 1 9 ; mouth of Rfo Curaray, 
8 cf, 7 9 ; Sarayacu, 6 cf , 8 9 , “Upper 
Ucayali” [= Cashiboya], 1 9 , Santa 
Rosa, 1 9 , Pozuzo, 1 cf , 1 9 , Tulu- 
mayo, 2 cf; Rio Tavnra, 8 cf, 3 9; 
Candamo, 2 cf , 1 9 ; Astillero, 1 9 ; 
Marcapata, 1 9 ; Cosfiipata, 1 cf , 1 (?). 

This species has an extensive range in 
upper Amazoma but shows no tendency to 
break up mto subspecies A single male 
from extreme eastern Colombia on the Rio 
Uaupds, opposite Tahuapunto, Brazil, ex- 
tends tho range of schrankn some distance 
to the northeast. 

Peruvian records aro from Pobus, Rfo 
Javari [Yavuri], Prov. Maynas, Shanusi 
(near Yurunaguas), Yurimaguus, Nuevo 
Loreto, Huachipa, Cayumba (near Hua- 
chipa), Chanchamayo, La Merced, La 
Gloria, Rio Cosirem, Amable Maria, 
Monterico, Rio Cadena, and Huaynapata. 
Loretoyacu, an early locality of record, is m 
territory now belonging to Colombia. 

Tangara punctata zamorae Chapman 

Tangara punctata zamorae Chapman, 1926 
(Feb. 26), Amer. Mus. Novitates, no 160, p. 6 — 
Zamora, Ecuador, cf, Amer. Mus Nat. Hut 

Four birds from Uohco, east of Chacha- 
poyas, northern Peril, agree best with this 
east-Ecuadonan form, although they show 
a certain approach toward the characters of 



1043] 


STUDIES OF PERUVIAN BIRDS. XLVI 


3 


per mentis of central Perti. The belly is a 
little more broadly pale than m moat of the 
Ecuadorian birds, but part of the difference 
is due to the preparation of the skinR 
There is a stronger tinge of yellow on the 
belly than in any perenensis at hand, and 
the sides and flanks are much brighter than 
in that form, being yellower than m most 
Ecuadorian specimens of zamorae. The 
differences do not seem sufficient to warrant 
the separation of the Uchco birds from 
zamorae, but their distinction from perenen- 
sia is obvious. 

Hellmayr (1936, Field Mus. Nat Hist. 
Publ , zool. ser , vol. 13, pt. 9, p. 97) com- 
ments on a female from Huayabamba 
[Valley?] as not typical zamorae, although 
nearer that form than to perenensia, but he 
does not give the distinctions. There are 
no other Peruvian records other than the 
Moyobamba specnnen listed below. 

Tangara punctata perenensis Chapman 

Tangara punctata percnensu Chapman, 1925 
(Feb. 26), Amer Mub Novitates, no 160, p 0 — 
Utcuyacu, Perd, S', Amor Mus Nat Hist 

The least heavily marked on the undor 
parts of the various forms of the species, 
and with the lower under parts most 
broadly and purely white. It seems to be 
restricted to the Chanchamayo region of 
central Perd with a record from Garitn del 
Sol in addition to the localities listed below 

Birds from southeastern Perd have been 
assigned by authors to punctulata , described 
from northern Bolivia, but a series from this 
port of the country is readily distinguish- 
able from the Bolivian form as well os from 
perenensis and, although intermediate be- 
tween them, may well support separation 
as defined below. 

Tangara punctata annectens, new sub- 
species 

Type: From Rio Inamban, south- 
eastern Perd; altitude 2200 feet. No. 
132820, American Museum of Natural 
History. Adult male (breeding) collected 
April 24, 1915, by H. and C. Watkins; 
original No. 107. 

Diagnosis: Intermediate between P. 
p. perenensis of central Perd and T. p. 
punctulata of northern Bolivia, being more 


heavily and sharply marked above and be- 
low than perenensis but less sharply marked 
than punctulata and with less yellowish 
margins of the mantle feathers and upper 
wing-coverts, darker rump and flanks, less 
extensive spotting on Hie lower under 
ports, and usually a less broadly whitish 
area above the lores. 

Range Southeastern Peru m the In- 
amban region. 

Description op Type: Forehead and 
Bupra-loral region narrowly whitish, the 
pale area continued indistinctly over the 
orbit, rest of forehead with broad blackish 
centers on the feathers, margined with 
Deep Glaucous Green; back of head and 
hind neck clearer green on the margins 
passing into Grass Green X Scheele’s 
Green on the margins of the mantle feath- 
ers, lower back and upper tail-coverts like 
the morgms of the mantle feathers, with 
the dusky central spots largely concealed. 
Lores blackish, rest of sides of head with 
blackish centers and narrow whitish mar- 
gins, faintly tinged with glaucous; throat 
simil ar but with pale edges broader and 
dusky centers narrower; breast similarly 
marked, sides of breast and sides of neck 
with the pale margins Chalcedony Yellow, 
graduating dorsad mto the color of the 
mantle, lower breast with central blackish 
spots narrow’ and acute; belly pure whitish; 
upper part of flanks marked like the sides 
of the breast, but lower part with dark 
central spots becoming obsolete and the 
terminal margmR Light Bice Green; under 
tail-coverts Pale Glass Green with dark 
shaft streaks Remiges blackish; outer 
margins of primaries narrowly deep 
Scheele’s Green except toward the tips 
where they are pale brownish; secondaries 
with outer margins a little broader, becom- 
ing also lighter on the inner quills, tertials 
with broad but not very sharply defined 
margins, near Parrot Green; lesser wmg- 
coverts blackish, margined with Chro mi u m 
Green on the lower feathers but with a 
slightly more bl uish tinge on the smaller 
ones, median and greater coverts with 
lighter green margins, Calliate Green X 
Yellow-Green, alula and primary-coverts 
contrastingly bluish on margins, near Deep 
Niagara Green; under wmg-coverts white 
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but with a tinge of bluish near the carpal 
margin whore also dark centers are slightly 
exposed, inner margins of remiges dull 
whitish. Tail dull blackish; outer mar- 
gins of rectrices the color of the rump; a 
tinge of dark green on the limor webs of the 
median pair “Bill black; feet slate.” 
Wing, 63 mm ; tail, 46; exposed culmen, 
9.5; culmen from base, 122, tarsus, 18. 

Remaeks : Females much like the males 
but very slightly smaller on average, 
wing, 61-61.75 (cF, 619-64.8), toil, 41- 
44.2 (cF, 43-47). The spotting on the 
throat and breast also averages a little less 
pronounced and that on the back perhaps 
faintly duller. This dorsal marking is 
quite m contrast to that of the females of 
perenenm which is sometimes very dull, m 
marked distinction from that of the males 
of the same form In pimdtilaUi, as in 
annertetis, the sexes show little difference in 
the prominence of the dorsal maculation 
An immature female (?) from the type 
locality, collected April 27, is dull green on 
the upper surface, v ith all the dusky mark- 
ings dull and inconspicuous Similarly, 
the blackish centers of the anterior and 
lateral under parts are i educed to dull 
brownish gray marks, poorly defined 
against the equally dull whitish maigms, 
slightly yellowish on the sides of the 
breast. The belly is soiled wliitisli with 
traces of darker tips. A few feathers of the 
first winter plumage are beginning to ap- 
pear on the throat and sides. 

Peruvian records of “ pundulata" belong 
with this new form, including those from 
Rfo Cadena, Huaynnpnta, and Morcapatu. 

Specimens Examined 
T. p punctata .■ — 

Britibh Guiana 

(Rockatone, Wiamur, upper Mosaruni dis- 
trict, Et-sequibo, and Mines district), 2 cf, 
2 9, 6(f). 

French Guiana 

“Cayenne," 1 (?). 

Venezuela 

(Mt. Auyan-tepin, Mt. Duida, and Mt. 
Roranua), 3 cf, 6 9,2 (7). 

Brazil. 

(Manaoa, Faro, Igarapd Cacao Pereira, 
Pard, and Igarapd Asad), 4 o' 1 , 1 9,1 (?). 
T. p. tamorao . — 

Ecuador. 

Zamora, 4 cf (ind. type), 1 (?) ; 


Guavobn, 1 cf, I 9 , 

Iwlow Hail Josd, 2 cf , 

Auibato, 1 (7), 

“Napo," I (?); 

‘‘B Ecundoi," 1 (?) 

PERtr 

Uchco, 3 cf , 3 9, 

Movobamhn, I cf 1 

T. p prrcm'nuts — 

Pek6 

Utcuyncu, 6 cf (mcl tvpo), 1 9 ; 
Tulumnyo, l 9 , 

Ghnnchamayn, 1 cf 

T. p an nedenu — 

Pert} 

Rio InoinlMUi, 3 o' (ind. typo), 2 9 ; 
Rio Tavara, l cf , 

Santo Domingo, 2 cf , l 9 , 

LnOiava, luatuhun, 3 cf*, 1 9 s . 

T . p pundulata — 

Bdliviv 

Yuiigah, ('odiubamba, 2 tf , 

Palmoi', Cochabamba, 2 cf , 2 9 s , 
Culnhatoa, La Pas, 1 cf s 


Tangara xanthogastra xanthogastra 

(Sdatei ) 

Calhate xauthogaslra Hclyteb, 1351 (Jan), 
Contnb Omith.p 23 — “RioNegio", cf, prob- 
ably British Museum 

Ixothrauput chri/Hooaeler Bonapvrte, 1851 
(March), Rov Mag Zool , sci 2, vol 3, no 3, 
p 344- Colombia, coll of M Eyroll, lcpota- 
ton r unknown 

CaUustc xanthogastra roslrata Berlepsc’h and 
Btolzmvnn, 1890, Pioc. Zool Boc Loudon, p 
33}) — La Mercocl, Ohanchainayo region, Pcrd, 
cf, Warsaw Mu 1 * 

The type locality of xanthoganlra is 
variously indicated by Sclutci in diffeicnt 
publications. In the origiual account he 
Buys, simply, “Rio Negro ” In Ins “Cata- 
logue of American birds” (p 04, 1862) he 
specifies a Bogota iqxrimeu as type, but 
this may be a hipms rnlami since a skin 
from the “Upper Amazon” is listed also, 
and m the “Catalogue of birds in the 
British Museum” (vol. 11, p 106, 1806) 
this other example is said to lie the type. 

In the original account (Joe. cit.), Sclater 
says that the bird was lent to him by 
Edward Wilson who had obtained it from 
[J. and E,] Verreaux, and in the same 
journal, page 56, he still cites the Rio 
Negro as Bole locality, with the added note 

* 1 Specimen in Field Muboubi of Natural History, 
Chicago 

* Specimens in Academy of Natural Sciences* 
Philadelphia. 
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“(Vorieaux, No 8(322).” Edward Wil- 
son’s matenal was destined for the Acad- 
emy of Natural Sciences of Philadelphia,, 
but the type of xanthogastra never reached 
that institution. It may have been lost in 
transit w ith other material known to have 
gone down at sea, or it may possibly have 
been presented to Sclater, although I can 
find no record to that effect. 

There is a possibility, Iherefoie, that the 
“Upper Amazon” bird actually is the type 
in spite of an apparent discrepancy m 
locality. In Sclater’s “Monograph of the 
genus Calli8te ” (pp. 23-24, 1857), he 
indicates the range of xanthogastra as “on 
the southern and eastern slope of the Andes 
of New Grenada, Ecuador and Peru” and 
Bays nothing about Brazil and its Bio 
Negro. In fact, although I have specimens 
befoie me from that stream, there aie no 
published records of any others. On the 
other hand, the bird also occurs near Moyo- 
bamba, Peru, where there is also a Bio 
Negro, and there is some evidence to indi- 
cate that material from this latter region 
was reaching Europe as early as 1851 (see 
account of T. cayana cyanolaema ). There 
is thus considerable possibility that the 
type locality of xanthogastra is properly the 
Bio Negro, Perti, as I hereby suggest, and 
that Sclater’s “Upper Amazon” m this 
case is synonymous with that locality. 

I am unable to detect any differences be- 
tween Bio Negro (Brazil) matenal and 
specimens from the Andean region. The 
Bio Negro specimens avorage a little 
smaller than the others, but both the small- 
est and the largest birds in the series at 
hand are from Peru. There is nothing in 
the senes, furthermore, to warrant the 
recognition of a eentral-Peruvian “ros- 
trataJ' 

On the other hand, a small series from 
Mt. Auyan-tepui, Venezuela, is quite dis- 
tinct from all the rest of the material and 
deserves a separate name as is detailed be- 
low. 

Peruvian records of typical xanthogastra 
are from Pebas, Huambo, Nuevo Loreto, 
upper Ucayali (= Cashiboya), Bopay- 
bamba, Paltaypampa (of Jelski), La Mer- 
ced, La Gloria, Chanehamayo, Chaqui- 
muyo. and Marcapata. 


Tangara xanthogastra phelpsi, new sub- 
species 

Type From Mt Auyan-tepui, Vene- 
zuela; altitude 1100 meters. No. 325062, 
American Museum of Natural History. 
Adult male collected February 6, 1938, by 
the Phelps Venezuelan Expedition of the 
American Museum of Natural History; 
original No 1418. 

Diagnosis’ Similar to T. x. xantho- 
gastra of the Bio Negro, Peiii (and Brazil), 
but with longer wmg and tail, heavier bill, 
more yellowish anterior under parts, more 
broadly yellow belly, duller flanks, more 
yellowish green head, and more metallic 
luster on the outer surface of the wings. 

Bange: Mt. Auyan-tepui, Venezuela, 
and probably also Mt. Boraima. 

Description op Type: Top of head 
Cosse Green X Calhste Green, becoming 
darker, near Lettuce Green on the back of 
the neck; each feather with a blackish 
central area, concealed on the forehead but 
more or less exposed on the rest of the area; 
mantle with broad blackish centers and 
Bharply defined margins of Deep Glaucous 
Green X Niagara Green; rump and upper 
tail-coverts near Scheele’s Green. Sides of 
head and malar area near Mineral Green; 
a broad eye-nng a little brighter, near light 
Calliste Green with central dusky spots not 
completely hidden, IotoI spot in front of 
eye-ring blackish; throat (centrally), 
breast, and sides with broad blackish cen- 
ters margined with Greenish Yellow; 
belly broadly clear Lemon Yellow, flanks 
dull Scheele’s Green; under tail-coverts 
like belly but with dusky shaft-stnpes not 
reaching the tips of the feathers. Bemiges 
blackish; outer margins of the primaries 
near Fluorite Green, lighter toward the 
base; secondaries more broadly margined 
with Bejane Green and tertiala and upper 
wing-coverts still more broadly edged with 
the same hue, having also a brassy luster; 
primary-coverts and alula distinctly bluer 
on outer margins. Under wing-coverts 
white, faintly tinged with yellow; carpal 
margin bluish; inner margins of remiges 
dull whitish. Tail blackish with outer 
margins (and inner margins of median pair 
of reetrices) Light Porcelain Green; tail in 
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ventral aspect has a bluish tinge. Bill (as 
noted by the collector) with maxilla horn, 
mandible blue gray with tip horn; feet 
slate. Wing, 68.5 mm.; tail, 47, exposed 
culmen, 9.5, culmen from base, 14; tarsus, 
18. 

Remarks A female is a little greener 
and darker on the top of the head than any 
of the males but not so green as xantho- 
gastra of either sex; the other characters 
are as in the males. Wing, 68.25; tail, 44. 
Including the type, four males have the 
wing, 87-68.5; tad, 44-48.5. 

A young bird from Nicard, Rfo Caura, 
may possibly belong in phelpsi but is too 
young to make determination certain. I 
place it here tentatively because of its 
geographical origin and because the green 
of the upper surface is lighter than that 
shown by young xanthogastra and the breast 
perhaps a little more yellowish in tone. 

I have no material from Mt. Boraima or 
Mt. Kukenam, but Chubb (1921, “Birds 
British Guiana,” vol. 2, p. 507) gives the 
measurements of a Roraimn male as: 
wing, 67; tail, 47; and of a Roraima 
female as* wing, 66. These measure- 
ments agree better with those of phelpsi 
than with those of xanthogastra, and the 
near geographical position of Boraima to 
Auyan-tepui strengthens the value of the 
measurements For the present, therefore, 
Mt. Boraima and Mt. Kukenam may be 
included in the range of phelpsi. 

I take great pleasure in naming this 
form for Mr. William H. Phelps, sponsor 
and member of the Phelps Venezuelan 
Expedition of the American Museum of 
Natural History. 

Specimens Examined 
T. x. xanthogastra — 

BbAJHL* 

Bio Negro, Tati, 3 d 1 , 0 9 , 1 (?) ; 

YuoabI, 1 d\ 1 9 ; 

San Gabriel, 2 c? ; 

Rio Uaupfe, Tahuapuato, 1 d 1 ; 

lansrete, 1 9 ■ 

Colombia: 

La Morelia, 1 d 1 ; 

"Bogota,” 3 (?). 

Ectjadob* 

Rfo Bono, above Avila, 3 9 ; 

below San Jbs6, 2 d\ 1 9 ; 

San Jo&6, 1 (?); 

Sarayacu, 2 (?); 


"Napo," 3 (?) ; 

Zamora, 1 9 , 

Macas region, 1 (?) ; 

Cotapino, 1 (?)i 
Rio Tigre ?, 1 (?); 

Gualaquisu, 1 (?) , 

"Ecuador,” 2 (?) 

Pam). 

mouth of Rio Curaray, 3 d 1 , 3 9 , 
Apnyacu, 3 d\ 1 9 , 

Orosa, 1 d 1 ; 

"Lowor Ucayali,” 1 9 , 

Rioja, 1 d 11 , 

Moyobambn, Id 11 , 

Rio Seco, 1 d 1 ; 

PomaiA, 1 d 1 , 

Tulumayo, 1 d 1 , 

Rio Colorado (Chauchamayo), 1 9 1 , 
Posuio, 2 d* t 
Astillero, 2 d* ; 

Rio Tavora, 1 d 1 . 

Bolivia, 

Mapin, 1 (?). 

T x phelpsi — 

Venezuela. 

Mt Auyun-tepui, 4 d 1 (mol type), 1 9, 
1(?), 

?Rio Caura, Nioare, 1 (?). 

Tangara arthus aequatoriahs (Tacza- 
nowski and Berlepsch) 

Caliiate pulckra aequatonalta T voeanowbei 
and Beblepsch, 1885, Proo Zool Soc London, 
p 77 — Maohay, eastern Ecuador; d 1 ; Warsaw 
Mub 

Three birds from Chaupe, northern Peril, 
are best referable to the present form, al- 
though they exhibit a noticeable trend 
toward pidchra of the more central port of 
the country. The throat and chest are 
strongly orange brownish, quite unlike the 
light extremes of aequatorialis though not 
so dark os m typical pulchra. If they were 
alone in this characteristic, it would appear 
necessary to refer them to pulchra, but they 
are matched by various east-Ecuadori&n 
skins from Zamora, Ambato, San Jos4, 
and Gualaquiza, while others form an easy 
transition to the light extreme in which 
there is no more than a trace of the deeper 
color on the anterior under parte. Conse- 
quently, assignment of the Chaupe birds to 
aeguatonalis seems advisable. 

One specimen, possibly of this form, 
labeled “Ecuador; Wallace,” has the top 
of the head, the throat, and the breast be- 
tween Scarlet and Scarlet-Bed, and there 

i Specimens in Field. Museum of Natural History, 
Chicago. 
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are touches of the some color on other parts 
of the plumuge. The exact locality is m 
doubt, and it may possibly have come from 
Perd, but there is little question that the 
coloration is abnormal and not indicative 
of an unkn own form with this character- 
istic. 

The specimen rocorded by Bangs and 
Noble (1918, Auk, vol. 35, p 459) from 
Charapi and assigned to pulchra should 
belong to the some form as the Chaupe 
birds. 

Tangara arthus pulchra (Tschudi) 

C[allospisa] pulchra Tschudi, 1844 (May), 
Arch. Naturgesck , vol 10, no 1, p 285 — forests 
of eastern Ferti (1 suggest Chanchamayo Val- 
ley), Mus Neuoh&tel 

This form has a fairly wide range in 
central Perd, from the Chanchamayo 
Valley north to the Chachapoyas region. 
Records are from La Gloria, Garita del Sol, 
Amable Maria, Ropaybamba, Cueva Seca, 
Huambo, and Huayabamba [Valley] 

Tangara arthus sophiae (Berlepsch) 

CdLlxste aophiae Berlepsoh, 1601 (Jan.), 
Jour far Oroith , vol 49, p 83 — Songo, Bolivia; 
d 1 ; Frankfort Mus. 

Numerous specimens at hand from 
southeastern Perd are inseparable from 
Bolivian examples. 

I question the record from Cuzco, based 
on a skin in the British Museum collected 
by Whitely. Whitely obtained more than 
one example of the form at San Antonio, 
in the Department of Cuzco, but I can find 
no evidence elsewhere that he collected 
any birds at the town of Cuzco, certainly 
it is not included among Whitely’s locali- 
ties m the reports on his collections from 
southern Perd published by Sclater from 
time to time. The word “Cuzco” on a 
"Whitely akin may require interpretation as 
meaning the Department of that name and 
not the town. 

Records assignable to pidchTa are from 
San Antonio, Huaynapata, Marcapata, Rio 
Cadena, and Chaquimayo. 

In this connection it may be stated that 
T. a. goodaoni is found at Alamor, western 
Ecuador, so dose to the Peruvian boundary 
that its occurrence on the Peruvian side of 
the line is to be expected. 


I follow Hellmayr in placing this and 
related forms m the arthus group. It must 
be admitted that there is no demonstrable 
intergradation between arthus and auru- 
lenta or any other form of the group, but 
the general pattern of coloration is much 
the same throughout the group and the 
brown hue of the breast and flanks of 
arthus is repeated in sophiae , although in a 
different position on the anterior under 
parts. 

It may be of interest to point to a speci- 
men of arthus at hand from Santa Estan- 
ques, near M6nda, Venezuela. There has 
been some doubt expressed that the bird 
occurred m the M6nda region, but this 
example, a Bncefio skin, presents evidence 
that it does occur there, although perhaps 
sparingly. 

Specimens Examined 

T a arthus . — 

Venezuela 

(Silla de Caracas, Galipan, Cerro de Avila, 
San Esteban Valley, Cumbre de Valencia, 
San Antomo, Mt. Bucanto, Santa 
Estanques, Canpe, and 1 ‘Venezuela”) • 
6 d\2 9,11 (?) 

T a. sclaten — 

Colombia. 

“Bogota,” 6 (?). 

T a aundenta — 

Colombia 
“Bogota,” 6 (?), 

Subia, 1 9 ; 

Aguadita, 2 d\ 1 9 ; 

ElRoble, 1 cf; 

Fueugasugd, 1 d\ 1 9 ; 

Anolouna, 1 (?). 

T a. ocadentaJLis — 

Colombia 
Gallera, 1 d 1 ; 

Las Lomitaa, Id 1 ,! 9 '» 

San Antonio, 2 d" (mcl. type), 3 9 , 

La Fnjolera, 3 d 1 , 

Cocal, 1 d\ 1 9 ; 
near Honda, 1 d 1 ; 

Bio Lima, 1 d 1 , 

Concordia, 1 d 1 , 

Las Cruces, 1 <j\ 1 9 ; 

Pnmavera, 1 c? , 

"Bogota,” 1 (?). 

T. a. occidentahs X goodaoni . — 

Colombia: 

Ricaurte, 3 d\ 3 9 . 

Ecuador 

Paramba, 1 d 1 Quv). 

T. a. goodaoni . — 

Ecuador* 

Gualea, 6 d 1 (mcl. type), 3 9 i 
(Cayandeled, San Bartolo, near Intag, near 
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Quilo, Pallatanga, Coed, Caniacota, 
Zairuma, Portovelo, Salvia**, El Chiral, 
Pullungn, Punta Santa Ana, La* PifliiA, 
and Alarnor), 33 d\ 13 9, 1 (?)• 

T a aei/nato) iaim — 

Ecinnon 

(Zamoia, San Jo«/*, Inflow Han J<»h6, Ainhalo, 
Bucza, Hfo Ovaonolu, Aichulonu, Macofa 
region, lower Humaeo, Valiev of Gualo- 
quua, Sabumllas, “Ecuador,” “S. Eeuu* 
dor,” nud “Napo"), 6 o 1 . 10 9 , 10 (?) 

PehtJ 

Chaupe, 3 cP. 

5P. a pulchi a — 

PebtJ 

Rio Scco, 1 <?, 2 9 , 

Ucheo, 1 c? , 

Iluadnpa, 3 c? 1 ,! 9 l , 

Poziuo, 1 (?), 

Ganta del Sol, 1 cP , 

Chanchamayo, 1 c?\ 1 9 x . 

T. a. aophiae . — 

PebtS’' 

Marcapata, 2 cP, 1 9 ; 

Santo Domingo, 1 9 , 

Inca Mine, 1 9 ; 

La Pampa, 2 cP, 1 9 ; 

Rio Inambari, 3 cP, 1 9 ; 

Rio Tavara, 1 cp. 

Bolivia 

Yungoa, Cochabamba, 6 cP, 2 9 • 

[Tangara icterocephala icterocephala 
(Bonaparte) 

Calliste icterocephala Bonapabte, 1851, 
Compt. Rend. Acad Set , Pans, vol 31, no 3, 
p. 76 — Ecuador — Valley of Punto Play a, near 
Quito, Pans Mus 

A male at hand is labeled “Alamor, 
Peni, ” but the locality is in Ecuador, 
although not for from the Peruvian border. 
There are no records from Peruvian terri- 
tory. 

I believe that tliis species is easily divis- 
ible into two forms, one ranging from Costa 
Rica to extreme eastern Panamd (Tacar- 
cuna) for which the name frantzii is avail- 
able, and the other in western Colombia 
and western Ecuador. I have 24 examples 
from Colombia (one) and Ecuador and 65 
from Costa Rica and Panamd, and every 
example, except two or three Juvenile 
specimens on which the yellow feathering 
has not yet developed, is distinguishable as 
belonging to one or the other form in 
accordance with its point of origin. 

The Central American birds hare the 
yellow parts of the plumage of a deeper, 

* Specimen* m Field Museum of Natural Hintory, 
Chicago. 


more cadmium-tinged hue than that found 
m typical icterocephala , regni diets of sex or 
age. In addition, the senes at hand show' a 
little overlap m measurements but an 
average distinction; male iclem'ephala lias 
the wing 60 74 mm (average, 71.6); 
frantzii, 74-78 (average, 75). 

I propose, thcieforo, the lccoRiiition of 
frantzii as a subsides of icterocephala, a 
position of distinctness that has been re- 
fused to it since Salvm (1867, Proc Zool. 
Soc. London, p. 138) found himself unable 
to sepal ate it.] 

Tangara xanthocephala venusta (Sclater) 

Calhate venusta Bclateb, “IH64" [= Apr, 
1855], Proc Zool Hoc London, vol 22, p.248 — 
“in Nova Grenada ot m rop. Equatoirauae pro- 
vancia Quijos", tvpo from “Bogotil” in British 
Mus. 

Cliaupe, 3 cf, 3 $ ; Uchco, 3 cf , 1 9 ; 
Cushi Libertad, 2 cf. 

It is very interesting to find that this 
form ranges through central Peru as for 
south as Cushi Libertad, on the Rio Pozuzo, 
in the Ucayali drainage. It thus occupies 
parts of all three major river systems of the 
country. 

The depth of color on the top of the head 
is somewhat variable, and two of the males 
from Uchco and the two from Cushi 
Libertad exceed most of the rest of the 
series m this respect. However, at least 
one east-Ecuadonan male and Colombian 
specimens, including a “Bogotd” example, 
are similar while the other two Uchco ex- 
amples 01*0 like the average bird from 
farther north. The Cliaupe specimens are 
quite typical. In any case, the extreme 
depth of color in any of the north-Peruvian 
examples is distinctly closer to that of 
average venusta than to that of any x. 
xanthocephala examined. 

Another set of variations may have more 
significance. Birds from the western side 
of the Western Andes of Colombia are 
usually slightly bluer on breast and back 
than all other examples of venusta at hand, 
and the black hand on the forehead aver- 
ages narrower. The distinctions are not 
perfectly maintained and are slight at best, 
and it would be of doubtful value to erect a 
subspecies for the western birds. West- 
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Ecuadorian specmiens ore like those from 
the eastern port of the country. 

So far I have found no evidence of the 
occurrence of venusta on the eastern side of 
the Eastern Andes of Colombia, although 
it occurs on that slope in Ecuador. 

Peruvian records of this form are from 
Charapi, Tambillo, and Cueva Seca. 

Tangara xanthocephala xanthocephala 

(Tschudi) 

C [alios piza] xanthocephala Tschudi, 1844 
(May), Arch Naturgesch , vol. 10, no 1, p 
286 — Peril — wooded region of eastern Perfi, 
I suggest Vitoo, Mus. NeueMtel 

Chelpes, 2d 1 , A 9 ; Utcuyacu, 1 9 . 

Strictly intermediate between venusta 
and lamprotis and apparently restricted to 
the Chanchomayo region. Venusta occurs 
at Cushi Libertad, very little isolated by 
Humid Tropical and Temperate Zones 
from the Subtropical habitat of this form 
in the Chancliamayo region, and lamprotis 
occurs in the Urubamba Valley similarly 
but slightly separated zonally. 

Records are from Ropaybamba, Vitoc, 
Garita del Sol, and Chanchamayo. 

Tangara xanthocephala lamprotis 
(Solater) 

Calliste lamprotu Sclateb, 1851, Contnb. 
Ornith., p. 65 — Bolivia; BntishMus. 

Idma, 8 d”, 2 9 ; San Miguel, 1 cf, 1 9 ; 
near San Miguel, 1 cf, 1 (?) ; Santa Rita 
(Urubamba Valley), 1 cf; Santo Do* 
mingo, 3 cf, 2 9 ; Inca Mine, 1 cf, 2 9 . 

There appears to be no distinction be- 
tween these birds and Bolivian specimens. 
Peruvian records are from Torontoy and 
Huaynapata. 

Tangara chrysotis (Du Bus) 

Calliste chrysotis Du Bus, 1845, Esq. Ornith., 
pi. 7 — Peril; Brussels Mub. 

Tangara chrysotis cochabambas Todd, 1924 
(July 8), Proo, Biol. Roe. Washington, vol. 37, 
p. 121 — Yungas of Cochabamba, Bolivia, cf; 
Carnegie Mus. 

I am not sure that two forms of this 
species should not be recognized, but their 
proper delimitation is in doubt. If indi- 
vidual specimens from different parts of 
the range are held in a variety of positions 
and minutely compared, it is possible to get 


a slightly stronger blue reflection from the 
Bolivian birds (among those at hand) than 
from those of other localities, but the 
difference is slight and all but overcome by 
the individual variation of the more north- 
ern birds. A much more easily discernible 
distinction is found m the color of the belly 
which is pale in the Bolivian birds and 
deeper m the Ecuadorian skins. However, 
one specimen from Chinmayo, south- 
eastern Peril, agrees with the Ecuadorian 
series, while all the other Peruvian ex- 
amples at hand, from the extreme north to 
the extreme southeast, are distinctly 
closer to the Bolivian birds, occasionally 
equally pale, and one specimen from Rio 
Oyacachi, northeastern Ecuador, agrees 
with them. On this basis, instead of that 
of the evanescent blue tinge, Peruvian and 
Bolivian birds should go together and the 
Ecuadorian population be separated. 

In any case, no disposition should be 
made of the case until the type of chrysotis 
can be carefully compared with extremes of 
both variations. For the present, there- 
fore, the species may be maintained un- 
divided. 

Peruvian records are from Rio San 
Miguel, Rio Cadena, Huaynapata, Chiri- 
moto, Rio Jelashte, and Tamborapa. 

Specimens Examined 
T. chrysotis . — 

Ecuador* 

Rio Oyacachi, 1 9 , 

Sabamlla, 1 cf , 1 9 , 

Zamora, 1 cT, 1 9 ; 

Goiloa, 1 o 1 ; 

Cokmba, 2 cf , 

“Napo,” 1 (?j, 

“Ecuador," 1 H, 

"S. Ecuador," 1 (?) 

Pert} 

Rio Seco, 1 o' , 

Chaupe, 2 9 ; 

Chanchomayo, 2 cf, 1 9 ; 

Santo Domingo, 2 (?); 

Chinmayo, 1 c 1 , 

Bolivia. 

Yungas, Cochabamba, 2 9 . 

Tangara parzudakii paxzudakii 
(Lafresnaye) 

Tanagra Pareudaku Lafresnaye, 1843, Rev. 
Zool., vol. 6, p. 97 — Bogota, Colombia; coxypes 
in Mus. Comp. Zool. 

Tangara p anudakii florentct Bangs and 
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Noblb, 1918, Auk, vol 35, p. 459 — Charapi, 
Perti, 9 , Mua Comp. Zool. 

1 can find no constant differences among 
Colombian, east-Ecuadorian, and north- 
Peruvian birds. The Colombian birds 
average a little duller m the coloration of 
the belly and a httle lighter brown on the 
under tail-coverts, but thero is a wide 
overlap in which the distinctions do not 
hold 

The supposedly distinct “florentes,” 
based on a single bird, cannot be main- 
tamed. The measurements of the type, as 
given in the original description (wing, 87 
mm ; tail, 57), show a longer wing than 
that of any female at hand, although sur- 
passed by some of the moles and longer 
than m some others. It is possible that the 
type was wrongly sexed The other char- 
acter given for “ florentes ” is quite at vari- 
ance with that exhibited by the north- 
Penman birds as a whole since, as noted 
above, the color of the lower under parts 
here averages slightly darker than m 
Colombian specimens, not paler as stated 
for the type. 

The non-occurrence of this bird on the 
eastern side of the Eastern Andes of 
Colombia is curious m view of its range on 
that Blope in Ecuador. Peruvian records 
are from Charapi and Auquimarca. 

While central Peruvian birds are quite 
like those from the northern part of the 
country, examples from the TJrubamba 
Valley may be separated as follows. 

Tangara parzudakii urubambae, new sub- 
species 

Type: Prom Idma, above Santa Ana, 
TJrubamba Valley, Perti, altitude 5000 
feet. No. 145750 American Museum of 
Natural History. Adult mate collected 
July 12, 1910, by Frank M. Chapman and 
George K. Cherrie. 

Diagnosis: Similar to T. p. pareudakii 
of central and northeastern Peril, eastern 
Ecuador, and eastern Colombia, but with 
shorter and stubbier bill. Forehead 
slightly darker and duller red; top of head 
averaging a little lighter yellow and possibly 
a little less extended posteriorly; under 
parts with the dusky subterminal area of 
the feathers averaging more pronounced; 


belly less broadly and less warmly tawny 
and with subdued streaks present. 

Range TJrubamba Valley, southern 
Perti. 

Description op Type. Forclioad Bra- 
zil Rod, auricular patch Brazil Red X 
English Red; a narrow bar behind the nos- 
trils black, continuod os a black mask 
surrounding the eye, on the lores, tho malar 
apex, chin, and throat and all but inter- 
rupted below the auriculars but broadening 
behind the auriculars into a semilunar 
patch. Crown, occiput, and nape Light 
Cadmium X Cadmium Yellow, broadening 
laterally on the sides of the neck behind the 
black semilunar patch; the yellow feathers 
with black bases. Mantle and scapulars 
black. Rump Ochraceous-Buff strongly 
iridescent with hues of Lavender, Light 
Sky Blue, Neuvider Green, and Light 
Yellow-Green, shorter upper tail-coverts 
similar but longer ones with only narrow 
blue or blue-green tips. Breast Chrysolite 
Green with blue, violet, green, and buff 
reflections and with the subterminal portion 
of the feathers rather broadly dusky brown, 
not entirely concealed but giving a certain 
spotted effect; middle of belly narrowly 
dull light Tawny-Olive with traces of 
dusky streaks; under toil-coverts brighter, 
near Buckthorn Brown X Cinnamon- 
Brown. Remiges black; secondaries with 
a narrow stnpe of Methyl Green or Motmot 
Blue m the median portion of the outer 
margin; greater upper wing-coverts black 
with a similar bright area on the outer 
margins at the tips, forming a conspicuous 
wing-bar; median and lower lesser coverts 
with broad tips the color of the rump; 
smaller lesser coverts, primary-coverts, and 
alula black; under wing-coverts Pinkish 
Buff, carpal area blackish with narrow 
pale tips; inner margins of remiges incon- 
spicuously pale. Tail black. Bill (in 
dried skin) blackish; mandible slightly 
brownish; feet brown. Wing, 84 mm.; 
tail, 56; exposed oilmen, 8 8, oilmen from 
base, 11 1; bill from nostrils, 6.4; gonys, 6; 
tarsus, 19.7. 

Remarks: Female not certainly dis- 
tinguishable from the male. 

The senes of TJrubamba Valley birds 
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shows the exposed culmen to vary between 
8 and 10 mm., average 8.8 [in pamtdakii, 
9.2 (once)-118, average, 10 3], culmen 
from base, 11-12, average, 11.6 (in parzu- 
dalai, 13-15.3, average, 13.9), bill from 
nostril, 6.1— 7.4, average, 0 6 (in parzudakvi , 
7.1-8 5, average, 7.8) Even when the 
bill of parzudakix shows the culmen ap- 
parently as short as that of urubarribae, the 
shape of the bill is appreciably different, 
and the mandible, in particular, appears 
broader in proportion to itB length and a 
little flatter 

The record of “parzudakii” from Santa 
Arm belongs in the present subspecies 

Specimens Examined 
T p partudak it — 

Colombia 
La Palma, 1 cf , 

Aguadita, 2 9 , 

El Poblo, 1 o’ 1 , 

Subia, 4 cf , 1 9 , 

“Bogota," 11 (?) 

Ecuador 
B aesa, 2 cf, 3 9 , 

Sabamlla, 1 cf 1 , 

(unspecified), 2 (?). 

PhrO 

Andoas, 1 cf , 

Chaupe, 3 cf , 3 9 , 

Uchoo, 1 cf , 

Chilpes, 2 cf , 1 9 , 

Huacapiatana, 1 cf 
T p urubambae . — 

PerO 

Idma, 6 cf (inci type), 19,1 (?). 

T p lumgera — 

Ecuador 

Gualeo, 4 cf , 6 9 , 

El Chiral, 1 cf , 

Nanegol, 1 cf , 

MilligaUi, 1 cf ; 
near Mindo, 2 cf ; 
near Quito, 1 cf , 1 (?); 

(unspecified), 8 (?). 

[Tangara cyanotis cyanotis (Sclater) 

Cdliete cyanot is Solateb, 1858, Proc. Zool 
Boc London, vol 26, p. 294— Perd bordering 
Bolivia or Bolivia; British Mus 

Al tho ugh it is quite possible that this 
subspecies occurs in southeastern Perti, no 
specimens have ever been taken there. It 
him been found in northern Bolivia, in the 
La Paz and Cochabamba regions, and, un- 
til evidence is at hand that Pen! is included 
in the range, the form cannot be added to 
the Peruvian list.] 


Tangara cyanotis lutleyi Hellmayr 
Calliste meianoits Solateb (nec Aglota 
mdanotw Swam sou, 1837 ■» T schrankti) , 1876, 
Ibis, p 408, pi 12, fig 1— Rio Napo, eastern 
Ecuador, British Mus. 

Tangara lutleyi Hhu.mayr, 1917 (Sept 20), 
Vorhandl Orrnth Geralkch Bayern, vol 13, no 
2, p 198 — new name for Calhele mdanotu 
Sclater 

No important differences are apparent m 
a series from Peril, Ecuador, and Colombia. 
Peruvian records are from Paltaypampa, 
Chinmayo, Achamal, Huayabamba [Val- 
ley], and Nuevo Loreto. 

Specimens Examined 
T e cyanotis — 

Bolivia 

Yungas of Cochabamba, 1 9 l . 

T c lutleyi . — 

Pebt5 

Idma, 4 cf , 1 cf », 2 9 , 

Chancliamayo, 2 cf , 1 9 *, 

Ganta del Sol, 1 cf , 

Huachipa, 1 9 *, 

Cushi Libertad, 1 cf , 

Utcuyaou, 1 cf , 1 9 , 

Uohco, 2 9 • 

Ecuador 
Sabamlla, 1 9 ; 
lower Sumaco, 1 cf , 

Archidona, 1 (?)*. 

Colombia 

“BogotA,” 1 (?), 1 (?)*, 

La Palma, 1 cf . 

Tangara labradorides chaupensis 
Chapman 

Tangara labradorides chaupensis Chapman, 
1925 (Febr. 26)?, Amer Mus. Novitates, no. 160, 
p. 10— Chnupe, Peril, cf, Amer. Mus Nat. 
Hist 

Chaupe, 3 c? (mol. type), 1 9 ; Chachor 
poyas, 19. 

The discovery of a misidentified specimen 
of this form in the Rothschild Collection 
adds another locality to the known range. 
There are no other recorded specimens. 

Tangara cyanicollis cyanicollis 
(D’Orbigny and Lafresnaye) 
A\jglaxa] eyanicoiUts D'Orbiont and Lapses* 
nate, 1837, Mag Zool., vol 7, d 2, “Syn. 
Av.," p. 33— Yuraeares, Bolivia, Paris Mus 
Tangara cyaneioollis gularts Chapman, 1919 

i Specimen in Carnegie Museum, Pittsburgh. 

* Sgecunena m U. 8 National Museum, Wa nnin g- 

^'Specimens in Field Museum of Natural History* 
Chicago. 
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(Sept. 1), Bull Amor Mua Nat Ilihl , vol 41, 
p, 332— Candatuo, Mnithoastem Peril, cf , 
Amer. Mus Nat. Hist 

Specimens fiom iif> far noi tli as tlio upjior 
reaches of tlio Rfo lTuallaga and the Rfo 
Pozuzo, in the Ucayali drainage, uio not 
always distinguishable from Bolivian ex- 
amples, although occasionally there is a 
trend towuid the charactcis of cacruleo- 
cephala , apparent even in some southeast- 
Peiuvian birds. The most pionounced 
example of this trend is a female from 
Pozuzo which has the throat quite strongly 
violaceous. A male from the same locality 
show's none of this coloration. One male 
from the Yungas of Cochabamba, Bolivia, 
has the head slightly lighter blue than any 
of the Peruvian birds at hand, but the rest 
of the Bolivian series may be matched by 
Peruvian Rkins, although none of them is so 
dark as the darkest Peruvian specimen. 

The colors of the rump and Bhoulder 
patch are variable but do not reach the full 
intensity found in caeruleocephala. 

Peruvian records are from San Gabon, 
Yahunrmayo, Chaquimayo, Marcapata 
Valley, Huaynapata, Idma, Bio San 
Miguel, Montenco, Paltaypampa, Ganta 
del Sol, La Merced, Borgoila, and Espe- 
ranza. 

Tangara cyanicollis caeruleocephala 

(Sw'ainson) 

Aolata caeruleocephala Swainbon, "1S38” 
[- Dec 31, 1837], Anun in Menag, p. 350 — 
Peril - northern Peril, Liverpool Mus. 

This form is readily distinguishable from 
T. c. cyamcoUis m most cases by its viola- 
ceous throat and anterior border of the 
crown but intergrades with it in the upper 
Huallaga Valley. As noted under cyanicol- 
lis, certain examples of that form show a 
greater or leaser amount of the violaceous 
color but remain, on average, closer to the 
Bolivian birds. In the present series, a 
single specimen from Nuevo Loreto shows a 
little less pronounced violaceous hue on the 
fore part of the crown and the throat but is 
closer to caeruleocephala . A similar assign- 
ment has been made by Hellmayr for three 
specimens from the same general region. 

• The Tange of caeruleocephala extends up 
the eastern side of the Eastern Andes of 
Ecuador and Colombia and crosses the 


range in southernmost Colombia to the 
head of the Magdulcna Valley, as outlined 
by Chapman (lfl 17, Bull Amer. Mus. Nat. 
Hist, vol. 3(>, pp 598-500), although I 
cannot agree with Chapman’s assignment 
of Honda Ini du to this form. They may be 
matched more closely l>v the series of 
graiwientftH Hellmayr (1030, Field Mus. 
Nat Uist l*ubl., zool. scr , vol. 13, pt. 0, p. 
124, footnote) assigns the upper Magdalena 
InrdR to granadenms, and it may be a matter 
of opinion whether they me liest lefened to 
that form or to tlio present one, actually 
they may bo matched by extremes of 
either. Likewise “Bogota-skms” are often 
equivocal, for wlulo somo of them are 
rather definitely one or the other, some me 
not so certain. 

The exact locality where the type of this 
form was obtained is uncertain, but other 
forms described by Swamson from the same 
source, W. Hooker’s collection, are pre- 
sumed to have come from northern Peril 
where they were piobably taken by An- 
drew Mathews, a collector for Hooker, who 
is known to have worked in that part of the 
country. 

Peruvian records of caeruleocephala are 
from Huambo, Huayabamba [Valley], 
Corral, Pina, Pence, and Tabaconas. 

Specimens Examined 
T c cyanicollis . — 

Bolivia 

Yungas of Cochabamba, 4 d\ 2 9 ; 

Son Matoo, 2 (7). 

Piuttf 

Candamo, 2 d 1 (mol.tyijo of "gularia'')‘, 

Caradoo, 1 cf , 

Santo Domingo, 3 d\ 3 9 ! 

La Parnpa, 1 cT ; 

Aatillero, L 9 I 

Rio Iuambari, 3 d\ 1 9 ; 

Rfo Tavora, 5 <?, 2 9 ; 

Cobfiip&ta, 1 9 ; 

Tultunnyo, 4 <?, 3 9,1 (?).' 

Utcuyacu, 1 d, 2 9 ; 

San Ramfri, i. d; 

Peren6, 1 9 ; 

Fosuxo, 1 d,l 9 ; 

Rfo Colorado, 1 d 11 ; 

Chanohomayo, 1 9 

Chmchao, 2 9 *! 

Vista Alegre, 1 d‘,3 9 1 ; 

Hacienda Buena Vista, Rfo Chinehao, lo 11 . 
1 9*. 

1 Specimens is Field Museum of Natural Hietiuy, 
Chicago. 
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T. e caeruleoccphala — 

PkbiS 

Nuovo Loroto, 1 (?) , 

Moyobomba, 1 cf 1 , 

Rio Seoo, 2 cf, 1 9 , 

Uchco, 2 d\ 1 9 ; 

Lomo Santo, 3 cf, l 9 i 
Santa llo&a (Marofldu), 1 cf, 
lluarondosa, 2 d\ 2 9 i 
Son Ignacio, l cT, 3 9 , 

Chaupo, 3 d”, 3 9 ; 
mouth of Rio Ouraroy, 4 cf. 

Ecuador 

Zamora, 7 cf, 1 9,49 (?), 

Sabanillu, 3 d\ 1 9 ; 

Ambato, 1 (?) , 

Baoaa, 3 cf, 2 9 • 

Macaa region, 2 (?) , 

Son Job6, 1 cf , 

Rio Suno, above Avila, 2 cf, 1 9 , 
Oyacochi, 1 cf , 

Chivmda, 1 (?), 

Valloy of Guoloquiza, 0 (?) , 

"Eruudor,” 3 (?), 

" Headwaters of Murofldn,” 7 (?) 

Colombia 

Buena Yibta, 2 cf , ) 9 , 
near Quitmuo, 2 cf , 

La Candela, 1 cf , 

Anduluem, 2 cf , l 9 ; 
ncur San August in, 2 cf , 4 9 , 

"Bogota,” 10 (?) 

T. c granadent>n — 

Colombia 

(Mirufloroh, Las Lomitas, near Honda, El 
CoiiMielo, La Fnjolora, San Antonio, 
Tenubuca, Fubugabugd, Aguadita, Bar- 
bosa, Fnmavera, Rio Luna, and "Bo- 
gota”), 15 a 1 , 5 9,6(?). 

T. c. cganopygia — 

Ecuador 

(Clumbo, Nanegal, below Mmclo, Cansa- 
cota, Gualoa, Santa Rosa, Esmeraldas, 
coast of Manavi, and "Ecuador”), 23 cf , 
09.1 (?) 

T. c. hannahiac . — 

Venezuela* 

Sierra dc Carabobo, 2 cf , 1 9 , 

San Crist dbal, Ticlura, 6 cf , 1 9 , 1 (?) 

T. c. mdanogasicr — 

Brazil 

Utiarity, 1 cf , 3 9 , 

Tapirapoan, 1 cf , 1 9 ; 

Dose Octubro, Matto Grosso, 1 9 . 

Tangara nigro-dncta nigro-cincta 
(Bohaparte) 

Aglaia niffro-cinda Bonaparte, "1837" [- 
June 14, 1838], Proo Zoo 1. Soc London, vol. 5, 
p. 121 — "Bronl bordering Pert”, subst north- 
eastern Pert, Berlepsch, 1912; type apparently 
lost. 


i Specimens in Field Museum of Natural Histoiy, 
Chicago. 


Callxste thalaa atm Strickland, 1844, Ann. 
Mag Nat. Hist , vol. 13, p 419— -"believed to 
be brought from Mexico” (error?) , Strickland 
coll., Cambridge, England 

Aglaia WHaonti Lvfbbsnvte, 1847, Rev. 
Zool , vol 10, p 71 — "Guaunco," Pert ■» Dept 
of Hudnuco, cotypes in Acad. Nat. Sci , Phila- 
delphia, and Mus. Comp. ZoOl , Cambridge 

A series of over 50 birds from all parts of 
the range of nigro-cincta shows no apprecia- 
ble differences of coloration and only minor 
ones of size Nine adult males from Peril 
have the wing 68-75 mm. (only two below 
71) ; two Bolivian males show one 69 and 
one 72, one Ecuadorian male, 69 5, two 
' < Bogot^^' , males, 70, Beven males from 
southern Venezuela, northern Brazil, and 
easternmost Colombia, 65-70 5, with only 
two above 70 This leaves an overlap of 
measurements in about 40 per cent of the 
specimens, however arranged. The over- 
lap may be fortuitous, owing to the small 
extent of the sample, and might be i educed 
in a Inigo senes. For the piesent, how- 
ever, it is too large to allow a satisfactory 
subdivision of the form. 

The association of the larvata group with 
nigro-cincta in a single species is, perh.qw, a 
rather broad arrangement since larvata , 
fanny , and franciwne sire closer together 
than the throe aieto nigro-cincta, Xevei- 
theless, I think there is httle question of 
sufficiently close affinity among the four 
forms to hold them together, whether as 
species or ,, Buperspecles l ,, m distinction 
from the other members of the genus. 
Since the genus is a huge one, there is ad- 
vantage m expressing this relationship 
which, m a system of trinomial nomencla- 
ture, can be done only by referring them to 
a common specific unit. Hence I adopt the 
arrangement here used 

The separation of franeixeae and larvata 
has been variously suggested to place Costa 
Rican and Nicaraguan birds in one form or 
the other The material at hand is more 
satisfactorily divided by placing Nica- 
raguan and north-Costa Rican birds in 
larvata and most of the Costa Rican speci- 
mens in franciscae. The birds most nearly 
larvata are from Camllo, situated on an 
affluent of the Rfo San Juan; the remain- 
der are from river valleys with more 
southern outlets, either in the Caribbean or 
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the Pacific. However, these north-Costa 
Rican birds are somewhat intermediate be- 
tween the two forms and may be matched 
with extremes of either, and no good pur- 
pose will be served by dividing the ranges 
at tliis point. 

The Nicaraguan birds are more clearly 
referable to larvata, rnakmg tlic Bio San 
Juan a good line of geographical dctnurcar 
tion. Eight skins from this country are 
distinctly closer to this form than to 
francwcae, although none of them is so 
strongly marked as the darkest-throated 
birds from Guatemala; one or two of them 
exceed the lighter Guatemalan skins, and 
all of them stand out well from the senes of 
franciacaa 

Peruvian records of nigro-cincta are from 
Iquitos, Huumbo, Huayabomba (Valley], 
Nuevo Loreto, Borgofia, La Merced, 
Chauchamayo, Bio Ucayali, “Eastern 
Peril, ” and [Dept.] Hudnuco. 

Specimens Examined 

T. n n\Qro-cindn — 

Bolivia 

Mapin, 2 d, 1 9 . 

PebtJ 

Co&flipata, 1 d; 

Peren£\ 1 d\ 

Poxuso, 1 d, 1 9 ; 

Pomani, 1 o’. 

Rio Negro, 3 d, 2 9 , 

Yunna Cocha (Ueayali), 1 [cf]i 
mouth of Rio Curnray, 2 d 1 , 2 9 ; 


“Jiputmifl, Ecuador” [a Kaliuomki speci- 
mon from northern Port!]. 

Ecuadob. 

Rio Bimo, above Avila, 2 9 > 

Louombo, X d , 

Suruyocu, l d ; 

(unapooifiod) , 1 [91 
CoT.OMHT V 

Villavicencio, 1 9 ; 

“Bogotd," 3 [c?], 5 [9 ] 

Brawl 

Taliuupuuto, 1 9 f 
lonareto, 1 d ; 

Mt Curyeuiyan, 1 9 i 
Rio Madeira, Jlumaythu, 1 9 • 

Venezuela 

Mt. Duida, Playa del lUo Base, 1 d , 

RJo Coura, Nicar6, 2 d , 1 9 » 

Suapurc, 3 d , 1 9 ; 

Mt Roroima, 1 9 . 

T n fanny . — 

PanamA 

(Tacarmna, Tapahsa, Chepigona, Capeti, 
El Real, Tooum6, Lion Hill, and “Pan- 
ama”), 8 d", 7 9 
Colombia 

(Noanamdi Juntas de Taraanu, Medellin, 
Rto Daguu, Bagodo, Los Cisuoros, San 
Jos6, Ndvita, Barbaeons, Puerto Valdivia, 
Buonavista, Rio Zapata, and Rio Luos), 
24 

Ecuador 

(Caohabl, LiLa, Manavl, and Esmeroldas), 
10 

T n francwcae — 

PvnvmA (wobtem) 40. 

Costa Rica 33 
T n. larvata — 

Nicaragua 8. 

Guatemala 10. 
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STUDIES OF PERUVIAN BIRDS. NO. XLVII 1 
THE GENUS TANGARA. PART 2 
By John T. Zimmer 


Names of colors axe capitalized when di- 
rect comparison has been made with Bldg- 
way’s “Color standards and color nomen- 
clature.” 

Tangara ruficervix fulvicervix (Sclater 
and Salvm) 

Calliata fulvicemx Sclitbb and Salvin, 1874, 
Proc Zool Soe London, p. 364, pi 30, fig 1 — 
Tilotilo, prov. Yungas, Bolivia, [9], British 
Mus. 

There seems to be no distinction in birds 
from the Chanchamayo Valley and those 
from the Urubamba Valley 1 have no 
Bolivian material but other authors have 
found no certain distinctions. Hellmayr 
(1936, Field Mus. Nat. Hist. Publ., zool. 
ser., vol. 13, pt. 9, p. 133, footnote) com- 
ments on a Bolivian male as being more 
intensely blue than Peruvian males and as 
having the orange-rufous occipital band 
wider. In this particular, the Peruvian 
birds at hand show considerable individual 
variation, including a width of the occipital 
band sometimes twice os much as it is in 
other examples. 

Peruvian records of fuluicerviz are from 
Paltaypompa, Ropaybamba, Garita del 
Sol, San Miguel Bridge, Ocobamba [Occo- 
bamba], Santa Ana, and Marcapata. 

The north-Peruvian population, hereto- 
fore usually referred to T. r. taylori, is 
recognizably distinct from three examples of 
taylori from eastern Ecuador and may be 
known as follows. 


i Earlier papers in this seiles comprise American 
Museum Novitfttee, nos 600, 600, 623, 624, 688, 646, 
668, 584, 648, 647, 668, 708, 728, 768, 766, 757, 785, 
810, 800, 861, 862, 880, 893, 804, 017, 930, 062, 968, 
004, 1042, 1048, 1044, 1046, 1066, 1006, 1108, 1100. 
1126, 1127, 1160, 1160, 1108, 1108, 1203, 1225, and 
1246 


Tangara ruficervix amabilis, new sub- 
species 

Type * From Uchco, about 50 miles east 
of Chachapoyas, northern Peril; altitude 
5000 feet. No. 235263, American Museum 
of Natural History. Adult male collected 
October 28, 1925, by Harry Watkins; 
original No. 9798. 

Diagnosis : Similar to T. r. taylori of 
eastern Ecuador but with the fore part of 
crown lighter, less violaceous blue and the 
occiput more deeply oronge-hued, blue 
of anterior and lateral under parts Slightly 
purer (less greenish) blue. 

Range: Northern Perti, Subtropical 
Zone. 

Deschiption of Type: Broad frontal 
band, lores, a narrow circumocular ring, 
malar apex, and chin black, anterior part 
of crown Yale Blue X Olympic Blue with 
a narrow extension of this color posteriad 
over the circumocular ring; a block bar 
crossing the crown connected very narrowly 
with the circumocular ring; back of head 
Deep Chrome X Capucine Yellow, the 
color invading the upper auriculars; nape 
black with the posterior feathers finely 
tipped with violaceous blue; back near 
Cendre Blue (bluer toward light), with the 
feathers of the mantle broadly centered with 
dusky, giving a mottled appearance. 
Throat a little darker than Light Cerulean 
Blue, breast, sides, and flanks approaching 
Cendre Blue; belly and under tail-coverts 
light ochraceous buff, tending toward 
whitish anteriad. Wings black, all remiges 
(except the outermost primary) and the 
upper wing-coverts edged with Cendre 
Blue, but tips of primaries not margined; 
under wing-coverts white except along 
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carpal margin where the feathers are black- 
ish with blue margins Tail largely black, 
median rectrices faintly tinged with dark 
blue and outer margins of all but external 
pair noar China Blue. Bill (m dried skin) 
black, feet dull brownish. Wing, 77 mm.; 
tail, 50; exposed culmen, 9, culineu from 
base, 12; tarsus, 17. 

Remarks ' Female similar to the male 
but blue of crown and under parts a little 
more tinged with green, light tips on hind 
neck duller and slightly more gieemsh; 
mantle with blue edges narrower and duller ; 
size (one specimen) at minimum of that of 
the males; wing, 74 mm., toil, 46 (moles 
wing, 74-82, tail, 48-54). 

Hellmayr (1936, Field Mus. Nat. Hist. 
Publ., zool. ser., vol. 13, pt. 9, p. 132, 
footnote) comments on a bird of unknown 
Bex from Nuevo Loreto, Peril, winch dif- 
fered from a male of taylori from Machay, 
Ecuador, in the color of the coional area, 
much as shown by the present senes of 
amabilu m comparison with east-Ecua- 
donan birds Hellmayr describes the 
occipital band as only half the width of 
that of taylori, but this character is not 
shown by the skins of amabiKs at hand, al- 
though the width of the bond is a httle less 
than m taylori. The size of the Nuevo 
Loreto specimen (wing, 70; tail, 45) is 
smaller than that of any of my spocimens of 
amabihs but about what might be expected 
as a minimum for the females, comparing 
the range of variation in tho males. In the 
absence of material from Nuevo Loreto, 
therefore, I assign the record from that 
locality to amabilu. It certainly is not 
the adjacent form to the southward, ful- 
v {cervix, although possibly showing a trend 
in that direction, especially m respect to 
the narrow occipital band. 

In the course of the study of the present 
form, I examined a senes of birds from 
Colombia and western Ecuador, usually 
referred to T. r. ruficervix. Chapman 
(1926, Bull. Amer. Mus. Nat. Hist., vol. 
55, p. 662) called attention to the longer 
bills of west-Ecuadorian birds, and the ad- 
ditional material now at hand from that 
region amply confirms this observation. In 
addition, it is possible to show a somewhat 
shorter wing and tail m the Ecuadorian 


specimens The figures obtained are given 
below. I have used the bill from nostril 
as a measurement that is more accurately 
determinable than either the exposed cul- 
men or the culmen from base, although it 
is shorter, of course, than either and hence 
does not show so great a distinction 


Colombia 

cf Wing, 75 5-78 3 (77 

Tail, 45 3-52 0 (48 

Bill, 6 8-71(7 
9 Wing, 70 0-72 5 (71 
Tail, 44 0-47 9 (46 

Bill, 7 0- 7 5 (7 


W. Ecuvdob 

6) 67 0-74 3 (70 9) 

4) 42 0-45 0 (42 9) 

0) 7 8-8 5 ( 8 0) 

7) 68 0-70 0 (68 8) 

1) 41 0-42 0 (41 5) 

1) 7 0- 8 2 ( 8 0) 


The name proposed by Sclater for an 
Ecuadorian bn*d erroneously identified by 
Bonaparte as “ Procnopis air ocoer idea” is 
available for the west-Ecuadonon form of 
the present Bpecies which is thus entitled 
to tiie name Icacohs. The namo, unfor- 
tunately, is misleading, although not actu- 
ally a misnomer. Various specimens from 
both Ecuador and Colombia show the 
upper margin of the auriculurs whitish or 
even tinged with orange-rufous. T. r. 
leucolis does not reach Peril. 

A male and female from Cerro Mun- 
chique, southwestern Colombia, are of 
doubtful assignment. They have the long 
bill of leueotis but the long wing anil tail of 
rufivertex and hence may, with equal justi- 
fication, be referred to either. Additional 
material from this part of Colombia may 
show a predominance of characters in one 
direction or the other, but ainco separation 
from rufivertex is not cloarly indicated in 
these two examples, I prefer to leave them 
with rufivertex. On aocount of the uncer- 
tainty of reference, I havo not included 
their measurements in the table given 
above. The male has the wing, 70; toil, 
47; bill from nostril, 7 8; female, wing, 
71.1; tail, 45; bill from nostril, 7.8. 


Specimens Examined 

T. r. rvficermx . — 

Colombia 
La Candela, 1 c? ; 
east of Palmira, 1 cf.l 9 , 

El Roble, 1 c? , 1 9 ; 
FusugasugA, Id 1 , 1 9 ; 
"Bogota," 7 (?), 

Aguadita, 1 9 ; 

near Son Augustan, 1 cT , 

Rioaurte, 2 (?) ; 
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San Antomo, 3 d 1 , 2 9,1 (?) ; 

Concordia, 1 (?) , 

Zapata River, 1 rf 1 , 

Rfo Lima, 1 cf, 1 9 , 

Corro Munchique, 1 <?, 1 9 • 

T. r leucotia — 

Ecuadob 

San Nicolas, 1 <?, 1 9 i 
Santo Domingo, 1 9 ; 

Gualea, 3d 1 , 1 (?), 

Cayandeled, 1 cf , 

Bobonaza, 1 (?) , 

Guanacillo, 2 cf 1 ; 

Zaruma, 1 9 ; 

El Chiral, 1 c? 

T.r toylorx — 

Ecuadob 

Oyacachi, 1 9 , 

(unspecified), 2 [cT?] 

T. r amabU w — 

PbbtJ 

Uchco, 2 c? (mcl typo) , 

Chaupe, 5 d, 1 9 • 

T r fulmcermx — 

Pekt5t: 

Chanchamayo, 2 d 1 , 1 9 , 

Utcuyacu, 2 d’’ , 

Idma, 10 <?, 5 9 , 

Cosdipata, 1 cf. 

Tangara mexicana boliviana 
(Bonaparte) 

Calloapusa boliviano. Bon vpabtb, 1851 , Compt. 
Bend Acad Sa , Pans, vol. 32, no. 3, p. SO — 
“Guarajos" [—Guarayoe], Bolivia; Pans Mus. 

I can detect no essential distinctions 
among birds from Bolivia, Perti, Ecuador, 
and Colombia A certain amount of ap- 
parent variation in the prominence of the 
black spotting of the lateral under parts is 
more apparent than real and depends m 
large part on the “make” of the skin. Even 
if a slight amount of differentiation should 
exist in tins particular, its detection would 
be difficult in view of the wide range of 
preparation from the hands of numerous 
collectors. 

Peruvian records of boliviana are from 
Pebas, Iquitos, Rfo Javan [Brazil?], 
Moyobamba, Tarapoto, Yunmaguas, La 
Merced, Chanchamayo, and Yahuarmayo. 
Sdater (1851, Contrib. Oraith., p. 69) 
says that specimens in the British Museum, 
marked “(1843) 5, 24, 94” were said to 
be from Lima, but no further mention was 
ever made of them, so for as I can deter- 
mine, and the locality is too improbable for 
this species to bear serious consideration. 


Specimens from the upper Amazon, as 
for eastward as the west banks of the Ma- 
deira and the Negro, may be assigned to 
boliviana without much difficulty, although 
there is a slight trend toward a paler tint 
of yellow on the belly and, less commonly, 
a suggestion of a greener tone of blue on the 
shoulder m the easternmost examples. 

Beyond the mouths of these rivers, to 
the eastward, there is a most interesting 
situation. On the right bank of the Ma- 
deira and eastward to the Tapajoz, the 
birds show the belly distinctly lighter yel- 
low and the shoulder always more greenish 
than m true boliviana, either uniformly 
more greenish or with a portion of the area 
noticeably so. Very rarely is the shoulder 
as clear blue as in skins from west of the 
Madeua which, in turn, are not so blue as 
birds from Bolivia or Peril. On the Xingii, 
the divergence from boliviana is even more 
marked, the shoulder sometimes is pro- 
nouncedly greener than the head, the belly 
sometimes ir only lightly tinged with yellow, 
about os in vieilloti, and these two char- 
acters may be found singly or together. 

The nearest approach to the Xingii birds 
is found across the Amazon at Faro, on the 
Rio Jamundd. In this region, the color of 
the shoulder reaches an extreme of green- 
ness found only m Guianan mexicana, al- 
though the average mexicana is greener than 
Faro birds, and no mexicana examined has 
so pronounced yellow on the belly as half 
of the Faro specimens at hand; the other 
Faro birds have only a tinge of yellow on 
the belly like some of the Xingii specimens. 

Leaving the Xingii-Faro focus, three 
birds from Manoos show a trend again 
toward boliviana which occurs on the nght 
bank of the Negro; and again, farther 
upstream but still on the left bank, at SSo 
Gabriel, the birds are intermediate be- 
tween boliviana and mexicana. 

South of the mouth of the Amazon, on 
the Tocantins and in the Paid district, the 
population is very like that at Sfio Gabnel, 
and m some respects appears even closer 
to boliviana than to the Tapajoz birds, in 
spite of the interposition of the strongly 
marked Xmgti population. 

It seems likely that mexicana developed 
in the Guionas and boliviana m the Andean 
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region, possibly at a time when the Amazon 
Valley was occupied by an arm of the sea, 
and that their subsequent history has been 
one of contact and imperfect isolation. 
Certainly, the nearest approach to the 
characters of mexuxma is found at Faro, 
the point geographically closest to the 
Guionas, and the nearest approach to the 
characters of bolmana is at points closest 
to the range of that form except for the 
Tocantins-ParA population. This Tocan- 
tins-Parfi population may represent a por- 
tion of the original south-bank Amazonian 
population of boliviano Bomewhat removed 
from the influence of intruding mexicana 
and still retaining a large part of its original 
character It is not impossible that it may 
still be connected directly with bolwtana 
across the headwaters of the Xingti and 
Tap&joz rivers, from which no material is 
available to settle the point. 

The nomendatural disposition of the 
lower Amazonian birds offers a puzzling 
problem. Mr. Todd has applied the name 
“lateralis 1 ’ to the birds from the Rio 
Tapajoz (1922, Proc Biol Soc Washing- 
ton, vol 35, p 91 — Apacy, Rio Tapajoz), 
and there is no doubt that it is possible to 
distinguish the Tapaj oz birds from boliviana 
and from mexicana The problem then 
arises as to what to do with the Xingti and 
Faro birds and with all the other various 
degrees of intermediacy between boliviano 
and mexicana, no two of which are alike. 
I believe it is best, m view of the progres- 
sive intermediacy exhibited in the different 
parts of tins whole central area, to consider 
the population as a whole as an intermedi- 
ate one, still unstable although in process of 
crystallization. For this population a tri- 
nomial subspecific name is hardly appli- 
cable although, if one is demanded, “later- 
alis” is available. 

The southeast-Brazilian brasiherms du- 
plicates the pattern of the mexicana group 
with alteration only in the hue of blue on 
those parts of the plumage that ore blue, 
with the belly purer white than in typical 
mexicana, and with the measurements 
averaging greater. The range is isolated 
from that of the mexicana group, at least 
as far as known, and there is no trace of 
intermediacy observable in either stock. 


Nevertheless, I believe the relationship is 
sufficiently close to warrant the use of a 
trinomial, with the added advantage of 
indicating the affinity of mexicana and 
brasiliensis in distinction from the other 
members of the genus Tangara. 

Spbcucbnb Examined 
T. m mexicana — 

French Guiana- 
Cayenne, 3 cP, 1 9 , 1 (?) ; 

Mana, 2 d\ 1 9 . 

Dutch Guiana 
Paramaribo, 2 cP, 3 (?) , 
near Paramaribo, 3 c? , 2 (?) , 

Kwata, 1 cP; 

Albina, 1 9 ; 

Saramaooa District, 1 cP ; 

“Surinam," 1 cP. 

British Guiana 
Tumatuman, 3 cP. 

T m. media — 

Venezuela 

(Penco, Maipurea, La Unidn, La Pnei<5n, 
Manpa, Suapure, and Guanoco) , 10 cP, 
6 9,1 (?). 

T. m vxeQloti — 

Tbinidad 

(Prmoestown, Corenage, Heights of Anpo, 
Valencia, Seelet, Savona Grande, C&paro, 
Caspanllo, and “Trinidad''), 32 cP, 19 9 , 
2 (?) 

T. m. bolimana . — 

Bolivia* 

Todos Santos, 1 cP , 

Mission San Antonio, 1 9 , 
mouth of Rio San Antonio, 1 (?) , 

Yungas, 1 (?) , 

Prov. Sara, 2 cP. 

Pert} 

Astillero, 4 cP ; 

Perenfi, 1 cP, 
upper Ucayali, 2 tp ; 
lower Ucayali, 1 9 , 

Ucayali, 1 cP; 

Sarayacu, 2 cP, 2 9 i 
Puca Guro, 1 cP ; 

Apayacu, 1 cP, 1 9 , 
mouth of Bio Cur or ay, 1 9 , 
mouth of Cuupd, 1 9 ■ 

Poniard, 2 cP , 

Rio Seoo, 2 cP , 

Rio Negro, 2 9 ; 

Loretoyacu, 1 cP. 

Ecuador. 

Maoas, 1 cP; 

Rio Suno, above Avila, 1 cP ; 

Jiputini, 1 (p, 1 9 ; 

Napo, 2 (?); 

“headwaters of Marafidn," 1 (?) ; 
“Ecuador,” 1 (?). 

Colombia 
La Moreka, 2 9 ; 

"Bogotd,” 4 (?). 
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Brazil 

Toff6, 3 cf, 2 9 , 

Rio Madeira, Ro&ariuho, 8 d\ 4 9, 2 (?) , 
Calamrt, 1 9 , 

Rio Preto, Souta Isabel, 1 cF, 1 9 , 

Rio Nogro, Igaraiif' Cacao Pereira, 2 c? 1 . 

T m mrxicana X boliviano , — 

Ba vzil 

Rio Madoira, Borba, 1 cT, 2 9 , 

[opposite] MarniolloH, 1 cf , 

Villa Bella Iinperatrfz, 6 cF, 4 9 , 

Rio Tapajoz, Tauar^, 2cT,l 9 , 
Aromanatf, 1 cF , 

Piquiatuha, 1 (?), 

Santorom, 1 9 , 

Bio Xingfi, Porto do Moz, 2 cF, 3 9 , 
Tapara, 2 cF, 1 9 . 

Cusaary, 1 9 , 

Rio Mojary, Rocroio, 1 cf , 

Rio Tocantins, Baiiio, Podral, 1 cF , 
Arumathoua, 1 cF, 

Mocajuba, 1 9 « 

Pari, 1 cF, 1 9 i 
Utrnga, 1 cF , 

Faro, Coatanhal, 1 cF, 1 9 , 

Maracand, 4 cF, 1 9 , 

San Jo&6, l 9 , 

Rio Negro, Manaoa, 1 cP, 1 9 ; 

Sfio Gabriel, 0 cP, 2 9 

T m brasihensia — 

Brazil 

Rio de Janeiro, La Raus, 1 cP, 1 [ 9 ?]. 

“Rio Janeiro," 1 (?), 

"Bahia,” 1 (?), 

Espinto Santo, Lag&a Juparond, 11 cP,2 9 ; 
“Brazil,” 17 (?) 

Tangara gyrola catharinae (Hellmayr) 

C[alo8piza] gyroltndea cathannae Hbtj.matb, 
1911, Proo Zool Soc London, p. 1106 — Cha- 
quimaj’o, Carabaya, southeastern Peril, cP, 
Munich Mus 

With the exception of the birds from the 
extreme northeastern port of the country, 
all Peruvian examples appear to he refer- 
able to the same form, to which the name 
catharinae is applicable. The northeastern 
birds belong to an undescribed form, an ac- 
count of which is given below. 

Records of cathannae from localities from 
which no material has been examined in the 
present connection are from Chnquimayo, 
Yahuarmayo, Soniaca, Marcapata, Chan- 
chamayo, Huambo, Huayabamba [Valley], 
and Ch&r&pi. 

There is some doubt about the possible 
application of the name “gyroloides” of 
Lafresnaye, based on Swamson’s descrip- 
tion of u Aglala Peruviana ” m his "A nim als 
in menagerios,” page 366, 1837 (preoccu- 
pied). The specimen described by Swain- 


son is said to be from Perfi and in the W. 
Hooker collection. Other buds described 
by Swamson with the same origin have been 
found to occur in northern Peril near the 
middle Marafidn, and the original examples 
of some of them have been found in Liver- 
pool or Cambridge, England Mr Kin- 
near was unable to find the onginal of 
“Aglaia Peruviana” m either place, as re- 
ported by Hellmayr (1936, Field Mus Nat 
Hist Publ , zool ser , vol. 13, pt. 9, p. 143, 
footnote 2), and the description is of doubt- 
ful application In the first place, Swain- 
aon compares Ins bird with the species 
discussed immediately preceding it, but 
the comparative characters obviously refer 
to the succeeding species. Secondly, the 
details of coloration are in decided dis- 
agreement with those of any form known 
to occur m Peril, including birds from the 
area where Hooker’s collection appears to 
have been made (by Andrew Mathew's). 
Swainson insists on the green, not yellow, 
shoulder and calls attention to the yellow 
collar on the hind nock as being, mferen- 
tially, comparable to that in “ chrysoptera ” 
— gyrola The name “gyroloides” was ap- 
plied for many years to the Colombian 
bird now known as ddeticia, and the refer- 
ence to Peril was considered as erroneous. 
The yellow collar is obsolete in deleticia, 
however, and only rarely exceeds an incon- 
spicuous yellow tinge, in consequence of 
which this application of the name is very 
doubtful, as concluded by Hellmayr. It is 
not impossible that Swainson’s example 
was a Peruvian specimen of the bird now 
known as catharinae with the shoulder 
area concealed by imperfect preparation of 
the skin; I have a specimen in winch such 
a possibility is suggested There is no 
proof of this, nevertheless, and until the 
o nginal example of “ Peruviana ” comes to 
light, the case must be left m abeyance 
and gyroloides considered as unidentifiable 
T. g. nupera of western Ecuador and 
southwestern Colombia comes very close 
to the Peruvian boundary but has not yet 
been found across the border. 

Tangara gyrola parva, new subspecies 
Ttpb: From Mt. Curycuryari, Rio 
Negro, Brazil; altitude 300 feet. No. 
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311447, American Museum of Natural 
History. Adult male collected August 26, 
1921, by the Olalla brothers. 

Diagnosis Similar to T . g. catharinae 
of the eastern slope of tho Eastern Andes 
from Bolivia to Colombia, but wing and toil 
shorter, adult males with brown of cap 
averaging darker ; yellow of collar and 
shoulder slightly lighter; blue of rump and 
under parts and green of back averaging a 
little lighter. 

Range: Upper portion of the Rio Negro 
in Brazil, the Ca&siquiare m southern 
Venezuela; the Putumayo m extreme 
southeastern Colombia, and extreme north- 
eastern Peril; possibly the upper Amazon 
in w estem Brazil (Tcffe) . 

Description’ The similarity to the 
coloration of catharinae is so marked that 
no details need be given. When examined 
in series, the Blight distinctions in average 
color, noted in the diagnosis, may be de- 
tected, but there are too many exceptions 
to make the feature of any service. The 
type shows the following measurements: 
wing, 69 mm.; tail, 46, exposed oilmen, 
9.4; culmen from base, 14.2, tarsus, 16. 

A senes of 17 adult males shows the 
following range of measurements of the 
wing and tail* wing, 67-73, average, 70.3, 
tail, 43.5-49, average, 46.2. In contrast, 
39 males from the Andean slopes and val- 
leys measure: wing, 72-79, average, 75.1; 
tail, 45.5-64.3, average, 49.3. Actually, 
only one male from the range of parva has 
the wing 73 and only one male from the re- 
stricted range of catharinae has the wing 
below 73; only one mole of parva has the 
tail over 47 mm. in length and only one of 
catharinae has it below 47. There is thus 
little overlap in this particular. Contribu- 
tory evidence is supplied by Hellmayr 
(1911, Proc. 2?ool Soc. London, p. 1106) 
in the measurements of three males 
from Marabitanas and the Rio Xie, Brazil 
(wing, 70-72; tail, 47-49.5), and two from 
the Putumayo, southeastern Colombia 
(wing, 70.5-71; tail, 49-50). Ten moles 
from "Bogota” and from northern, central, 
and southern Peril are reported by Hell- 
mayr as having the wing 73-77, and the tail 
49-54. The correspondence to the meas- 


urements of the buds that I have examined 
is quite evident. 

Sclater, in the "Catalogue of buds in the 
British Museum,” lists a young example 
of the species from Ega [ = Teff6], but recent 
collectors appear not to have found any 
representatives of the group that far down- 
stream on the Amazon. If the locality is 
correct (the British Museum skin was pur- 
chased and no collector is cited), it might 
conceivably bolong to parva wliich is 
geographically nearest to Teffe. 

I am uncertain of the disposition of four 
buds from the mouth of the Curaray m 
northeastern Perd. All are soxed as fe- 
males, although I have some doubts of 
the correctness of the determination of 
some of them. I have not yot been able to 
find good characters for the distinction of 
adult females and young males and hence 
have been unable to use the measurements 
of supposed females os a criterion for the 
separation of parva and catharinae. In 
consequence, the Curaray specimens re- 
main indeterminable. From the geo- 
graphic position of the locality, well away 
from the Andean slope and relatively close 
to Apayacu, I should expect parva to be 
the form found at that place. Assignment 
is made to parva with a query. 

A somewhat similar distinction is found 
in the series of T. g. gyrola between the 
buds from Mt. Rorauna and Mt. Auyan- 
tepui and thoso from the lowland localities 
in the Guianas. The males from tho low- 
lands have the wing, 69 8-72.7 (average, 
72.1) ; the tail, 42.8-47 (average, 45.6), The 
mountain male birds liavo the wing, 76.1- 
76 4 (average, 75.6); tail, 47.6-51 (aver- 
age, 49). A single exception is an Auyan- 
tepui “c?” with wing, 71.3; tail, 482. 
I con find no distinction m coloration be- 
tween the two populations and am loath 
to distinguish an altitudinal form on a 
simple increase m size with increase in 
elevation. 

Attention is called to a specimen of T. g. 
toddi from Gramalote, west of Cticuta, 
Colombia, a male collected by Hermano 
Nic4foro Maria. This adds a new area for 
the Colombian range, although not an un- 
expected one considering the occurrence of 
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the form in the Mdrida region of Venezuela 
a little to the eastward. 

Specimens Examined 

T. g cathannae — 

Bolivia 
M apin, 1 Id”], 

Mission San Antonio, 3 cf 
PSJBti 

Rio Inamban, 1 cf, 1 9 , 

Rio Tavara, 2 cf , 

La Fompa, 1 cf > 

AstiHero, 2 cf , 

Co&fiipata, 1 cf , 

Utcuyacu, 1 9 ; 

La Merced, 3 cf , 1 9 ; 

Tulumayo, 4 cf , 

Poron6, 3 cf , 2 9 ; 

Posuso, 1 cf , 

Huaclupa, 5 cf l , 3 9 *; 

Vista Alogre, 4 cf S 2 9 l . 

Nuevo Loreto, 1 cf , 

Choynvitas, 1 cf ; 

Rio Soco, 4 cf 1 1 9 ; 

Rio Negro, 1 cf , 

Pomard, 2 cf ; 

Santa Rosa (Marafidn), 1 cf , 

Huarandosa, 6 cf ; 

San Ignacio, 4 cf, 2 9 . 

Ecuador 

(Rio Suno above Avila, below Son Joed, Rio 
Oyacachi below Cliooo, Macas region, 
Zamora, “Ecuador,” and “Napo”), 8 cf , 
8 9,4 (?). 

Colombia 

Buena Vista, 3 <f , 1 9 , 

“Bogotd,” 3 [cf ]. 6 (?). 

T, g. parva . — 

Peru 

Orosa, lefi 
Apayacu, 3 cf , 3 9 , 
mouth of R-Io Curoray, (?) 4 9 
Brazil 

Rio Negro, Mt. Curycuryan, 2 cf (incl. 
type), 2 9; 

SHo Gabriel, 3 cf , 1 9 , 

YucabI, 9 cf , 12 9 , 

Rio Uaujies, lonaroto, 1 if ; 

Tahuapunto, 2 cf 
Venezuela 

Rio Huayma, junction with the Cassi- 
quiare, 1 cf • 

T g gyrola — 

British Guiana 18 cf , 8 9 • 

French Gulina 2 cf . 

Venezuela: 

Mt Roraimo, 3 cf , 1 9 ; 

Mt. Auyan-tepui, 4 cf , 2 9 , 2 (?). 

T. g alberttnae — 

Brazil. 

Barilo Melga?o, 3 cf , 1 9 i 


1 Specimens in Field Museum of Natural History, 
Chicago. 


Igarapfi As&d, Pard, 1 cf , 

Prata, Pard, 1 cf 
T g mrtdvmma — 

Trinidad 20 cf , 9 9 , 3(?). 

Venezuela 

(Cnstdbal Coldn, Santa Ana Valley, Campos 
Alogre Valley, Quebrada Soca, La Ti- 
grera, Las Linguas, San Antonio, Gahpdn, 
Rio Neven, El Gudohoro, and Montafia 
de Gudcharo), 20 cf , 8 9 
T g toddi — 

Venezuela 

(El Limdn, La Ortisa (Tachira), and Altos 
de Estanques (Mfenda), 2 cf , 4 9* 

COLOMBLV 

Santa Marta region, 17 cf, 5 9 , 10 (?), 

Gramolote, 1 cf • 

T. g nupera . — 

Ecuador. 

(Gualea, Consacota, San Nioolds, below 
Intag, Paramba, Chimbo, Esmeraldas, 
Naranjo, Guninche, Bucay, Portovelo, 
Alamor, Cobollal, Salvias, Rfo Pindo, 
Punta Santa Ana, Rio de Oro, Las Pi fins, 
“near Quito,’’ and “Ecuador”), 46 cf, 
20 9,1 (?). 

Colombia* 

Ricaurto, 3 cf 
T g deletion — 

Colombia 

(La Fnjolera, Los Lomitas, Antioquia, 
Andalucia, Aguadita, Gallera, Rio lima, 
near Honda, El Consuelo, San Antonio, 
Pnmavera, Medellin, “Western Colom- 
bia," and “Bogotd”), 18 cf, 8 9, 10 (T). 
T. g. bangai . — 

PanamA.: 

(Tacarcuna, Lion Hill, Corro Montoso, 
Cerro Flores, Chitrd, Santa Fd, Boquete, 
Boqueron, ChinquI, Sevillala., Afuerals., 
Leones Is , and Palenque Is.), 48 cf , 
24 9, 3 (?). 

Costa Rioa 19 cf , 15 9 • 


[T angora peruviana (Desmarest), de- 
scribed ostensibly from Peril, is a south- 
eost-Brozihan species not existing any- 
where near Pen! ] 

Tangara cayana cayana (Linnaeus) 

Tanagra cayana Linnaeus, 1766, Syst. nat , 
ed 12, vol. 1, p 315 — based on “Le Tangara 
verd die Cayenne,” Brusca. 

Fnngtlla autumnalia Linnaeus, tom. cit., p. 
320 — Cayenne 

Tanagra mitrata P. L. S. MOlleb, 1766, 
Natursyst , suppl., p 159 — based on “Tangara 
d tdte rousse de Cayenne,” Daubenton. 

Calliste chrysanota Sclatbb, 1850, Contrib. 
Onuth , p. 50-58, pi. 51 — Cayenne, British Mus. 

? CaUtate cyanolavma Bonaparte, 1851 
(March), Rev Mag. Zool , ser 2, vol. 3, p. 
140 — “Pdrou”, Parsudaki colL 



8 


AMERICAN MUSEUM NOVITATES 


[No. 1246 


? Tangara cayana fulvcftcens Todd, 1022 
(July 12), Pioc. Biol Soc Washington, vol 35, 
p. 92 — Palmar, Bov&cd, Colombia, cf, Car- 
nogio Mih 

Tang a/a cayana httornlis Gbiwom and 
Gbcenway, 1937 (May), Bull Mu* Comp 
Zool ,vol 81, p 430— uoai Paiamaubo, But inaiu, 
c? 1 ; Mus Comp Zool 

A senes of 147 skin* from Venezuela, 
Colombia, the Guianas, Amazonian Brazil, 
and Peril shows such individual variation 
that the tendencies towaid differentiation 
in some parts of the range are greatly ob- 
scured Consequently I prefer to assign 
all the buds, of which the males lack tlie 
dark central stripe on the under parts, to 
cayana. 

In any case, the tendencies toward dif- 
ferentiation m color are not pronounced. 
The males from northern Venezuela, in- 
cluding the M6rida region, perhaps more 
often have the throat-patch a little more 
restricted and hlaceous in tone than those 
from the Guianas, northern Brazil (Rio 
Surumh), and the lower Amazon (San- 
tarem), but both extremes ore found in 
both areas. The lower Amazon (Santarem) 
specimens have the blue of the throat 
somewhat more intense than the others, 
but, as suggested by Gnscom and Green- 
way, 1937 (Bull. Mus. Comp. Zool., vol. 
81, p. 436), this may be due to the com- 
parative freshness of the material from that 
region. In tile Orinoco Valley, the resem- 
blance is, perhaps, a little closer to the aver- 
age of north-Venezuelan specimens, but 
still without clear-cut regularity. In color, 
males from Rorrnma and Auyan-tepui are 
like the Guianan senes, occasionally ap- 
proaching the intensity of color on the 
throat shown by Santarem examples. 

In size there is some distinction, but it 
appears m a cunously broken geographical 
pattern. As might be expected, the birds 
from the mountains of Roraima, Auyan- 
tepui, and Merida are at the larger end of 
the scale. East-Colombian and northeast- 
Venezuelan birds are next in size, lower 
Orinocan (Ciudad Bolfvar) are within the 
range of size of the Colombian specimens 
but upper-Orinoean examples, though 
mostly like the small Guianan series, over- 
lap the dimensions of the Mfrida and 
Auyan-tepui birds and nearly reach the 


minimum of the Roraiman series. North- 
Brnzihan and Amazonian skins are like 
the Guianan m size. If a distinction is to 
lie made on the bows of measurements 
judging by the material at hand, the lower 
Orinoco, Mi. Roraima, Mt. Auyan-tepui 
northern Venezuela, and eastern Colombia 
would constitute the range of tho larger 
form, and the upper Orinoco, the Guianas, 
northern Brazil, and tho lower Amazon 
would belong to the smaller form, with the 
upper-Orinoean jiopulation forming a con- 
necting link, although that population is 
separated from tho rebt of the terrain occu- 
pied by tho smaller birds. 

The figures by which this segregation be- 
comes ovident are as follow s Adult males 
from the Guianas, wing, 09.5-72 mm.; 
northern Brazil, 70 2-72.2; Amazon, 69.8- 
72; upper Orinoco, 09 5-74.5; lower 
Orinoco, 73 5-75.2, northeastern Vene- 
zuela, 73 2-75.2; M6rida, 74 2-78; eastern 
Colombia, 72.5-77; Auyan-tepui, 73.8- 
76.2, Roraima, 75-78 5. 

It would appeal*, therefore, that the 
recognition of two forms baaed entirely 
on Rize would result in the association of 
certain elements that otherwise arc dis- 
sonant. The Roraima and Auyan-tepui 
birds probably are larger because of their 
altitudinal position, and the M&rida and 
north-Peruvian populations may be large 
for the same reason. Such cause could 
hardly be operative in the case of Ciudad 
Bolfvar on tho lower Rfo Orinoco in dis- 
tinction from the numerous localities on 
tho upper part of tho same stream nor in 
tliut of some of the localities in northeastern 
Venezuela. Tho recognition of a large 
subspecies thus would necessitate selecting 
the different localities whore the large 
birds occur und givmg a namo to their 
populations as though they represented a 
natural unit, to which concept I object 

Among the numerous apparently adult 
males at hand from tho various localities 
are certain individuals that, on closo inspec- 
tion, show the outer primaries to be rela- 
tively dull and brownish in tone and some- 
times rather abraded m contrast to most 
of the birds of that sex m which these 
feathers are distinctly blackish. Sometimes 
the wing is obviously in molt with the duller 
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feathers in process of replacement by the 
clearer black ones. In nearly every case, 
regardless of locality, the dull-feathered 
birds show the wing to bo shorter than it 
is in the others. Sometimes, also, the gen- 
eral color is like that of the other males. 
I conclude, therefore, that these birds are 
not fully adult, and I have not included their 
measurements in the preceding list It 
seems highly probable that “littoralia” 
was based on birds of this sort. Among 
seven examples from Dutch Guiana, one 
fully adult male from the type locality has 
the wing 72 mm m length; three males 
(with the evidences of immaturity men- 
tioned above; one is possibly a female) 
measure 67, 68.2, and 69 mm , respectively; 
and two females measure, respectively, 67 
and 68 6. In this particular there is good 
agreement with birds from French and 
British Guiana and no evidence that indi- 
viduals from neai Paramaribo are smaller 
than those from, say, as far inland as 
Quonga, British Guiana. 

Another interesting point concerns the 
name “ cyanolaima ” Bonaparte (loc cit.) 
gave this name to a bud said, without other 
details, to have come from Perti Sclater 
(1867, “Monograph of the . . . genus 
Calliate,” p. 43) supplied the information 
that he believed Bonaparte to have ob- 
tained his birds from M. Parzudaki from 
whom, also, Sclater obtained certain speci- 
mens of the some form. Sclater, however, 
gives the locality as “Rio Negro.” In an 
earlier paper (1866, Proc. Zool. Soc. 
London, p. 252), Sclater gives the range 
of the form (with name emended to 
“cycmolacma’') as “Interior of Venezuela, 
Rio Negro , Trinidad (?) without explana- 
tion. 

It lias generally been accepted that 
Parzudaki’s birds wore from the Rio Negro 
in Brazil, although no more recent collec- 
tions from that stream have ever produced 
another example. Nevertheless, Taczanow- 
eki (1884, Ornith. Pdrou, vol. 2, p. 463) 
assigns a Moyobamba bird (or birds) to 
“cyanolaema,” accredited to Sclater. One 
of Parzudaki’s specimens, formerly in 
Sclater’s possession, is before me. It is 
sexed as a female but may possibly be a 
subadult male, and is givon the locality, 


simply, “Rio Negro” on one of Sclater’s 
labels. It has the wing 74.8 mm. in length, 
larger than any bird of either sex from the 
Guionas, northern Brazil, or the Amazon 
but agreeing m size with the smaller males 
or larger females of the larger populations 
discussed earlier. In addition, I have an 
undoubted female collected by Harry 
Watkins near Moyobamba, on the Rfo 
Negro m northern Peril, having the wing 
74 mm. in length. This specimen natu- 
rally raises the question as to whether 
Parzudaki’s birds also may not have come 
from the Rio Negro of Peril, not from 
Brazil, Bonaparte is unequivocal in his 
ascription of Parzudaki’s specimens to 
Peni, and it is probable that he had his 
information from Parzudaki himself, in 
Paris . The region around Moyobamba was 
visited by collectors befoie 1861, and 
buds from that region could have found 
then* way into Parzudaki’s hands, and 
thence into Bonaparte’s, with ease. (See 
account of T. x. xanthogastra ) 

With only these two examples at hand 
from Peril, I am, of course, unable to 
express a positive opinion as to the validity 
of “ cyanolaima .” The males were said to 
have the blue of the throat and other colors 
more intense than those of typical cayana , 
in addition to being decidedly larger. The 
larger size is obvious in the two specimens 
before me, but the value of this character 
is lessened by the variation shown in parts 
of the range of cayana outside of the 
Guionas. It seems best, therefore, to 
leave “ cyanolaima ” in abeyance until adult 
males from Peni are available for study. 
In the meantime, I suggest that the type 
locality of l{ cyanolaima , ' be maintained as 
“Rfo Negro, Perth” 

The question of the validity of “fulves- 
cem ” I am likewise unable to determine to 
my satisfaction. The original description 
asserts its distinction from birds from both 
sides of the eastern Andes of Colombia, 
presumably including “Bogotd-sMns.” 
Hellmayr (1936, Field Mus. Nat. Hist. 
Publ., zool ser., vol 13, pt. 9, p. 160) 
broadens the concept to include all Colom- 
bian birds and the M6nda and north- 
Venezuelan populations also. Certainly, 
the single “BogotA” male at hand cannot 
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be distinguished from Mdrida examples, 
except that one of them is rather small 
(wing, 72.5). A male from Pueblo Nuovo, 
Santander, virtually topotypical of “/«/- 
vescens” is not chstmrt enough from the 
rest of the general senes to demonstrate a 
separate subapecific identity. 

For these reasons, therefore, I prefer to 
apply the subspecific name cayana to the 
entire population in which the undo lacks 
the blackish median under parts. 

It may be of interest to record a speci- 
men received m the flesh from the zoolog- 
ical gardens. It is outstanding in the oxtont 
and brilliance of the lilaceous blue wash of 
the entire under parts except the under 
tail-coverts, most prominent, of course, 
on the throat, and with a more delicate 
blue wash of the same color over the entire 
upper parts behind the head. The wing 
measures 72.1 mm. Although the size 
places the bird among the smaller members 
of the subspecies, the color is nearest that 
of the larger ones, particularly some from 
northeastern Venezuela and Merida, none 
of which, however, are so handsomely 
attired. 

A further point of interest concerns two 
examples of the subspecies flava. Both ore 
labeled “Taboga,” although both are 
typical “Bahiangkinfl.” It will be remem- 
bered that Dr. Chapman, in his study of 
Zonotrichia capensis (1940, Bull. Amer. 
Mus Nat. Hist., vol. 77, pp. 410-411, fig. 
6), discussed a specimen of that species 
with a similar label— a bird which he was 
unable to assign to a definite subspecies 
and which he thought might have come 
from the Island of Taboga, Panama, as 
the ostensible locality would seem to indi- 
cate. I have since found a specimen of 
Tanagra mustca, probably T. m. intermedia 
and apparently a "Bogota” trade-skin, 
similarly labeled “Taboga” in the same 
handwriting on a similar label. Evidently 
all these various specimens, and probably 
others, are dealers’ specimens from the 
establishment of Edward Bartlett, with 
tiie localities added in London but not by 
the collectors in the field. Still other 
specimens from other localities and other 
collectors have the same kind of label 
though with other data. It is useless, 


therefore, to attempt to establish the place 
of origin of these different “Taboga” birds 
unloss tho preparation of the skin is of 
such a nature as to indicate its source. 


Spbcimunb Examined 

T. c. cayana . — 

Dutch Ouianv 
near Pararaatibo, 3 cf , 1 9 ; 
“lntoiior,” l 9 ; 

Kwata, 1 9 > 

“Surmnm,” 1 cf . 

Fbbnch Guiana • 

Cayenne, 1 cf , 9 9 , 

“Cayenne,” 1 cf , 

Isle Lo Pdre, 1 9 • 

British Guiana* 

Quango, 2 cf ; 

“Demorarn,” 1 cf . 

Brazil: 

Fiochal, Bio Surumd, 2 d\ 1 9 ; 
Santoiem, 8 <f,2 9 ; 

HumaylM, 2 9 . 

Vbnezuqla. 

Mt itorauno, Paulo, 2 cf , 3 9 . 
Arabupti, 3 cf , 3 9 , 

Philipp Camp, 1 cf ; 

Mt Auyan-tepui, 6 cf , 5 9 ; 
Kukonam, Bio Woilmg, 1 9 ; 

Ciudad Bolivar, 7 cf , 5 9 ; 

Agua Salada de Ciudad Bolivar, 1 9 ; 
Allagraaa, 1 cf , 2 9 ; 

Maipuxeh, 6 cf , 6 9 . 

Manpa, 7 cf , 3 9 » 

Ctucoro, 2 cf ; 

San Fernando de Atabapo, 1 cf , 
Ayaeueho, 1 cf , 1 9 , 

“Onnoco-bkm,” 1 cf , 

Cumanacoa, La Florida, 1 9 ; 
Campos Alegre Valley, 3 cf ; 

Quebroda Sooa, 1 cf , 1 9 i 
Sau Antonio, 3 cf , 3 9 ; 

Santa Ana Valley, 1 cf ; 

La Latal, 1 cf ; 

Cocallar, 1 cf , 

Carabobo, Las Tnnolioras, 1 9 * 
M6nda, 4 cf , 7 9 ; 

El Valle (Merida), 4 cf , 7 9 . 
Columbia: 

Bamgon, Bio Meta, 1 cf ; 

Villa vioenrio, 1 9 ; 

“Bogotfi," 1 <f , 5 9 ; 

Pueblo Nuevo, Santander, 1 cf . 

Pnatf. 

Bio Negro, 1 9 ; 

“Bio Negro” (probably Peril), 1 9 . 

T. c flava . — 

Bbuxl: 

Pernambuco, S&o Lourenpo, 2 cf , 
Bahia, Bahia, 14 cf , 6 9 , 3 (?) ; 
“Bahiarskm,” 3 cf , 1 9 i 
(no locality), 3 cf ; 

“Taboga" (- “Bahia-akmB”), 2 9. 
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T c at ncipitaha — 

Brazil 

Goyas, 3 cf , 1 9 
T e chloroptera — 

Brazil 

Sao Paulo, Victoria, 3 cf , 

Campinas, 1 cf , l 9 , 

Rio de Janeiro, Monto Serrat, 1 cf , 
Bemfica, 1 9 
T. e. margantae — 

Brazil 

Matto Grosso, Chapoda, 36 cf , 30 9 , 
Utianty, 1 cf 

Tangara nigroviridis berlepschi 
(Taczanowski) 

Cdllx&te nigroviridis Berlepschi Taczanowski, 
1884, Ormth Pdrou, vol 2, p 469 — Auquunarca, 
TambiUo, and Coaflipata, Perd, type from 
Tambillo formeily m Warsaw Mus., now lost. 

Specimens from extreme southern Peril 
and Bolivia are a little smaller than the 
few I have from central and northern 
Peril, but I can find no distinctions in color. 
The southern examples show the following 
measurements • cf, wing, 65.5-70 mm. 
(average, 68 2); tail, 41.2-48 (average, 
44.7), 9, wing, 64-67.1 (average, 65.8), 
tail, 40 5-49 (average, 43.3) Northern 
and central-Permnan birds: cf, wing, 
71-75 (average, 72); tail, 47-48 (average, 
47.3); 9, wing, 68.1-71 (average, 69.5); 
tail, 46-48 (average, 47). The distinction 
in the length of the toil is only in the 
average measurement. It seems of doubt- 
ful value to attompt a taxonomic division 
on this basis alone and I prefer to assign 
all of the series to berlepschi. 

T. n. conaobrina comes very close to the 
Peruvian boundary of southern Ecuador, 
at Alamor, but has not yet been found on 
the Peruvian Ride of the line. It is found 
over most of Colombia, being absent from 
the Santa Marta region and being replaced 
on the eastern side of the eastern Andes by 
T n. nigrowndis , but a single specimen 
(without given sex) from Gramolote, 
Norte de Santander (among material sub- 
mitted for examination by Hermano Nic6- 
foro Maria of Clcuta) is rather certainly 
T. n. cyanescens, the Venezuelan form 

Peruvian records of berlepschi are from 
Tambillo, Auquimarca, Garita del Sol, 
Chanchamayo, Huadquifia, Santa Ana, 
Coaflipata, Huaynapata, and Marcapata. 


Specimens Examined 
T. n. berlepschi. — 

Bolivia 

Yungas, Cochabamba, 6 cf , 1 9 - 
Peri*. 

Santo Domingo, 7 cf , 6 9 ; 

Inca Mine, 2 cf , 1 9 , 

Idma, 2 cf , 1 9 , 

Chilpes, 1 cf ; 

Cu&hi Libertad, 1 <f , 

Chachapoyas, 1 cf , 1 9 , 

Chaupe, 1 cf , 1 9 , 

Uchco, 1 cf 
T. n consobrina . — 

Ecuador 

(Gualea, Chivmda, “Quito," Zarutna, Ala- 
mor, Nanegal, Intag, Mindo, Canzacota, 
El Chiral, San Bartolo, Punta Santa -Ar^y , 
Chi toque, and “Ecuador"), 17 cf , 8 9, 
7 (?) 

Colombia 

(Gallora, Subia, Paramillo Trail, Medellin, 
San Antonio, Agundita, El Roblo, Santa 
Elena, Pusugasugd, Cocal, Antioquia, and 
"Bogotd”), 12 cf, 8 9,4(7). 

T. n nigrovuidie . — 

Colombia 
“B ogotd,” 11 (?). 

Ecuador. 

Baoza, 6 cf , 3 9 • 

T. n cyanescens — 

Colombia* 

Gr&malote, 1 (7) 1 . 

Venezuela 

(Mdnda, Esconal, Valle, “Montaflas Sierra,” 
Culata, Bucanto (Tocuyo), Caracas, 
Coloma Tovdr, Junquito, Gdhpan, Cum- 
bre de Valencia, and “Venezuela"), 14 
cf, 11 9,10(7). 

Tangara vassorii vassorii (Boissonneau) 

Tanagra ( Euphone t) Vassorii Boissonneau, 
1840, Rev Zool., vol 3, p 4 — Bogotd, Colombia. 

Tanagra ( aglata ) diva Lesson, 1841 (July 11), 
Echo du Monde Sav , 2d sem , no. 3, p. 57 — 
“probablemont de la Colombie"; coll Dr. 
Abeilld, Bordeaux. 

I con find no distinctions of size or color 
m birds throughout the range of the sub- 
species, from northwestern Pen! to western 
Venezuela. The extent of black around 
the eye and on the chin and forehead ap- 
pears to be variable but without taxo- 
nomic significance. 

Peruvian records ore from Tambillo and 
Paucal. 

Tangara vassorii branidrii (Taczanowski) 

Diva branickH Taczanowski, 1882, Proc. 
Zool Soe. London, p. 10, pi. 1, fig. 2 — Tamia- 
pampa, Peril; cf ; Warsaw Mus. 

i Specimen in Cdouta Museum, Colombia. 
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The present form is almost restnctod 
to the highlands above tho Utcubamba 
Valley, but has been reported fiom one 
locality farther south, on the Iluallaga 
side of the Central Andos at Compau. 
Thoic is Rlight evidence of intorgmdntion 
with iKiasom, but one neaily adult male 
from Sail Pedro has tlio feathers of tho lioatl 
a little bluer than is shown by the rest of 
the senes, suggesting a tendency toward 
transition 

Aside from the localities represented m 
the material at hand, there are records from 
Tamiapampa, Molinopampa, und Compan. 

Tangara vassorii atrocoerulea (Tschudi) 

P[rocuopi8] atrocoerulea Tbchuiu, 184.-1 (May), 
Aroli Naturgesch , vol 10, no. ] , p. 28fi — 
Port (I hugfjeht Clulpes, a locality visited by 
Tschudi), Mub Neuch&tol. 

The present form Tangos from the upper 
Huallaga Valley southward to southeastern 
Peril and northern Bolivia There is no 
positive differentiation throughout this 
area. Tho birdB from Bolivia show a little 
greater tendency towaid havmg the throat 
and breast faintly ashy in contrast to the 
clearer and deeper blue of the lower under 
parts, but the character is inconstant and 
overcome at both ends of the Henes. Like- 
wise, the centrol-Peruvian buds show a 
more frequent fringe of blue on some of 
the lower mantle-feathers, but it is not al- 
ways present and occurs sometimes in the 
Bolivian Renos 

I select Cliilpes as restricted type locality 
because it is certain that the subsjieciGS 
occurs there and the locuhty is one visited 
by TBcbudi m his travels 

Records are from Maraymoc, Puma- 
marca, Paltaypampa (of Jelski), Higos, 
Chanchamayo, and Puyasyacu. 

Specimens Examined 
T d va&aoni — 

Venezuela* 

(M6mlo, Eaconol, Valle, and “Montafia 
Sierra"), 4 cf , 2 9 

Colombia* 

(El Eoble, Santa Elena, Medellin, El Eden, 
La Florida, Santa Elena, Aknaguor, 
Laguneto, west of Popoj &ti, El FiQon, 
Rio Torhfi, Choachi, Paranullo, and 
“Bogota”), 34 cf, 22 9, 2 (?) 

Ecuadob 

(Mmdo, Canzacota, Gualoa, MiUigalli, 


Booza, Intag, Son Lucas, San Bartolo, 
upper Suinaco, Loja, Papallacta, Palla- 
tanga, and “Quito”), 28 d\ 14 9, l m 
Pkbt5 v j * 

El Tambo, (I cf, 1 9 , 

Tuulih, 4 cf , 2 9 i 
C'iuiffur, 3 cf 
T b bramckn — 

Peru 

('haeliapovos, 1 cf, 

Leunebamba, L 9 , 

Lovanto, 1 cf, 1 9 ; 

San Pedro, 4 cf , 2 9 , 

La Lejia, 4. cf , 3 9 • 

T v atrocoerulea — 

Pond 

near Punoo, 1 cf h 
Chdpofi, 1 cf , 2 9 , 

Kumicruz, fl cf , 2 9 , 

Gnnta dol Sol, 1 cf , 

Sauto Douungo, 2 9 ; 

Oeonoque, l cf ; 

Marcapata, 1 cf 
Bolivia 
Cocnpata, 1 cf , 

Snu Oraddbal, 1 9 , 

Ineaehaca, 12 cf , 6 9 . 

Tangara viridicollis fulvigula (Berlepscli 
and Stolzraann) 

Calagpim argentc a fulvigula Beblefbth and 
Stolzmann, 1906 (Sept), OrniH, vol 13, no 2, 
p 80 — Tambillo, Port; cf , Frankfort Mus 

This form finds its strongest expression 
on the western side of the Western Andes, 
although the type locality is on the eastern 
side. Birds from the eastern side occasion- 
ally show the throat a little more oliva- 
ceous, less warmly colored than usual, and 
the back a little more bluish. Two males 
from Lomo Santo have the throat about 
as in the most extreme examples of T. v. 
viridicollis, but others from the siime 
locality aro unquestionably close to the 
average of fuhdgula. 

On the other hand, on the other side of 
the Marafidn, in tlie Central Andes near 
Chaclmpoyas, the population is closer to 
mridicollts, although one bird from Chacha- 
poyas, itself, is sufficiently warmly colored 
on the throat and so little bluish on the 
back as to agree with some of the series of 
fulvigula The preponderance of characters 
m the two regions and the fact that zonal 
connection is inhibited by the somiarid 
valley of the river support the view that 

i Specimen in Field Museum of Natural Hietory, 
Chloago. 
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the ranges of the two subspecies are best 
delimited by the Rio Marafldn, although 
intergradation by individual variation is 
complete. 

Peruvian records thus assignable to 
fuMffula are those from Tambillo, Taba- 
conas, Huancabamba, Socota, Cutervo, 
and Paucal, as well as from some localities 
from which material has been examined 
in the present connection. 

The specimens from Loja, Ecuador, 
certify to the occurrence of this form (and 
of the species) in eastern Ecuador, a mat- 
ter considered not proven by Hellmayr 
(1936, Field Mus. Nat. Hist. Publ., zool. 
ser., vol. 13, pt. 9, p. 173, footnote 1). 

T ang ara viridicollis viridicollis 
(Taczanowski) 

P[rocnopia\ argentea (not Tanagra argentea 
Lafresnaye, 1843 — Tangara c. cyanoptera) 
Tbchudi, 1844 (May), Arch Naturgesch , vol. 
10, no 1, p 286 — Portl; Mua Neuoh&tel. 

Callxste argentea vtndicoUu Taczanowski, 
1884, Orrnth. P6rou, vol 2, p 468 — Huiro, 
Peni, d\ 9 , cotypofl in Bnti&h Mus 

As discussed under T. v. fuhrigukt, the 
birds from the Central Andes of northern 
Peril, east of the Marafidn, are best as- 
signed to viridicollis instead of to fuhngula 
as has been done by various authors. 
Seven males from this region show, as a 
senes, distinctly closer affiliation with 
south-Peruvian birds than with fuUngula 
and only one of them would be questioned 
individually. The females are less positive, 
but only one of four is close to the dullest- 
capped individuals of fuhngula. 

Examples of viridicollis from the Uru- 
bamba Valley are larger than those from 
the Junto, region and the more northern 
parts of the range (c?i wing, 76, 78 mm. 
as against 69.6—76), but I can find no dis- 
tinctions in color. 

Amongst the material at hand is one of 
the nudes originally collected by Orton at 
Huiro in the TJrubamba Valley . Taczanow- 
ski based his form on birds from this 
locality in Salvin's collection, although he 
credits them to Whitely as collector. Sal- 
vin’s specimens of this form, which 
eventually went to the British Museum, 
were collected by Orton and there is no 
record of any specimens of it having been 


taken by Whitely. In Bolster and Salvm’s 
report on Whitely's collection from Huiro 
(1876, Proc. Zool Soc. London, pp. 15-19), 
the only tanager obtained at that locality 
was “Tanatfra coelestis” = Thraupis epi- 
8copu8 major. It is probable, therefore, 
that Taczanowski’s citation of “Whitely” 
was in error. No specimens were marked 
as types, presumably, since the account in 
the “Catalogue of birds in the British 
Museum,” (vol. 11, p. 137, 1886) does not 
so characterize the Orton birds from the 
Salvin-Godman collection. Nevertheless, 
the pair in the British Museum constitute 
the cotypes, as far as known. If the skin 
at bftTiri was in Salvm’s collection before it 
passed into Boucard's hands, whence it 
reached the Rothschild Collection and 
the American Museum of Natural History, 
it, too, should be considered as a cotype. 
Since there is no proof that Boucard did 
not ob tain it directly from Orton or 
through some one other than Salvm, the 
matter must be left in doubt. 

Records of viridicollis are from Chin- 
moto, Rio Utcubamba, Mohnopampa, 
Huayabamba [Valley], Chinmoto, Chan- 
chamayo, Vitoc, Paltaypampa (Junto), 
Pumamarca, and Santa Ana. 

Specimens Examined 

T. v. fuhngvla — 

Ecuador 

Alamor, 2 c? ; 

Zaruma, 2 d 1 ; 

Punta Santa Ana, 1 9 ; 

Loja, 1 cf, 1 9 , 

"Ecuador,” 1 [tf 1 
PbbtJ 

Chaupe, 6 d 1 , 1 9 ; 

Lomo Santo, 4 <?, 2 9 ; 

Tauks, 2 cf, 1 9 ; 

Segues, 4 d\ 2 9 *, 

Chugur, 3 d 1 , 1 9 ! 

Palambla, 4 d\ 3 9 * 

T. v. vfundicollts ; — 

PertS: 

Qhachapoyna, 3 d 1 ; 

TJchoo, 3 d\ 3 9 ; 

La Lejm, 1 d 1 ; 

Utcuyacu, 8 d 1 , 6 9 ; 

Chilpes, 1 9 ; 

Tulumayo, 1 (7); 

Cushi Libertad, 2 d 1 , 1 9 ; 

Pozuzo, 1 cT; 

Ganta del Sol, 1 9 ; 

Huacapistana, 1 d 1 ; 
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Huiro, 1 c? , 

Idma, 2 cf, 1 9 

Tangara argyrofenges caeruleigularis 
Carnkor 

Tangara argi/rophmgea cocritleigulana Car- 
biker, 1936 (Oct. 26), Proc. Acad Nut Hd, 
Philadelphia, vol 87, p. 367 — Itto Joliwhto, 
Perd, cf; Acad, Nat. Soi Philuilolphiu 

I have not aeon this form which is known 
from a limited area in the Huayabamba 
Valley of northern Peril. Bond and de 
Schnuensee (1942, Proc. Acad. Nat Sd. 


Pliilodolplua, vol. 94, p. 374) have found 
that most of tho characters ascribed to it 
are valueless but that there romoins a 
slightly bluer hue on the gular patch in 
comparison with typical argyrofenges. In 
view of the broad hiatus between the known 
range of argyrofmges and the Iluayabamba 
Valley, the recognition of caerideigularie is 
probably justifiable m spito of the minor 
taxonomic characters. 

The only records are from Huambo and 
the Rfo Jelashtc. 
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THE GENERA OF STARLINGS AND THEIR RELATIONSHIPS 


By Dean Amadon 


A recent attempt to arrange the collec- 
tion of starlings (Sturmdae) of the Ameri- 
can Museum of Natuial History suggested 
the desirability of a critical evaluation of 
the genera of this family The lost general 
treatment of the family was that of Sharpe 
(1890 and 1909) In the “Hand-list” 
(1909) he divided the approximately 100 
species of starlings among 50 genera, of 
which no fewer than 33 are monotypic, 
while ten contain but two species each 
Most later authors have been equally lib- 
eral in their use of genera. 

In the standard legional lists of Baker 
(1926), Chosen (1935), La Touche (1925- 
1930), McGregor (1909), Mathews (1930), 
and Sclater (1930) 49 genera of starlings 
are recognized of which 32 (65 per cent) are 
monotypic Another monotypic genus, 
Rhino paar, based on a newly discovered 
species, has since been described (Dams, 
1938). A few ornithologists have recog- 
nized somewhat fewer genera, but others 
such as Oberliolscr and Roberts have 
created additional ones Generic (or, in 
one or two instances, subgeiieric) names 
have been proposed for 61 of the species of 
this family As a result of such sphtting, 
generic names in the Sturmdae have be- 
come largely redundant equivalents of the 
specific names, rather than a means of de- 
noting groups of related species. 

Sharpe (1909) recognized 23 “species” in 
the genus Stumus , all of which (sometimes 
with the exception of unicolor) are now con- 
sidered, in so far as valid, to be subspecies 
of the one species, 8. vulgaris. Sharpe’s 
dAfimt.mn of the genus Stumus was m ef- 
fect tha t of the species vulgaris as under- 
stood today. It has not been sufficiently 
realized that the modern broadening of the 


species concept must be accompanied by a 
compensatory adjustment in the genus 
concept if the genus is to retain its impor- 
tance. The staihngs are an unusually plas- 
tic family morphologically, as compared 
with Buch f amili es as the larks (Alaudidae), 
white eyes (Zosteropidae), or bulbuls 
(Pycnonotidae) The mdiscriminate appli- 
cation of a rigid morphological genus con- 
cept to tins variable family is another 
cause of the large number of superfluous 
and biologically meaningless genera of 
Stumidae. For maximum utility the genus 
should not be allowed to encroach upon 
the next lower category (species), as at 
present, or upon the next higher (family 
or sub family ) as in the days of Linnaeus. 
Although the genus is an abstract concept, 
the gaps between species are real and un- 
equal, and it is not to be expected that 
genera will contain the same number of 
species, or that monotypic genera can be 
avoided entirely. 

The present paper proposes a illusion of 
the Sturmdae into 24 genera. These con- 
tain on the avei age about four and one-half 
species per genus as compared with about 
two pci 1 genus in the lists mentioned above. 
The genera have been arranged as nearly 
as possible in what appears to be a phylo- 
genetic sequence, beginning with those 
that ore most generalized and primitive. 
The accompanying diagram indicates the 
supposed relationships of the genera more 
accurately. The type species of each 
genus is given in parentheses following the 
name of the author of the genus Only the 
earliest of absolute generic synonyms are 
given. The species included in each genus 
are listed, and, where it seemed worth 
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while, the reasons for adopting a particular 
sequence. 

I am greatly indebted to Capt. Jean 
Delacour, Prof 0. Neumann, Drs. H. 
Friedmann and Ernst Mayr, and Mr. H. 
G. Deignan for assistance m tho prepara- 
tion of this paper. 

Family Stumidae 

Subfamily Stuminae 

Lamprotorots Tbmminck (caudatus) 

Synonyms 1, Chalcopaar Sharpe (australis ) ; 

2, Coccycohua Oustalot (im) , 3, Heteropaar 

Sharpe (acuticaudus), 4, Lamprocoliua Sunde- 
vell (phocmcopterua) , 5, Notopholia Roberta 

(corruacua) 

Included Spboieb 1 , caudatua; 2, australis, 

3, pi irpuroplcrua, 4, meeeni, 6, miens; 6, 
acuficaudita, 7, chloropterus, 8, corruacua, 9, 
chalcuma, 10 , cholybeua; 11 , purpuioua, 12 , 
spUndidus, 13, ornatua, 14, cnprcocauda, 15, 
purpia eiceps, 16, iris. If Lamprocoliua ib cou- 
Biderod a synonym of Lamprolornia, the aub> 
species Ubually called Lamprocoliua mevestt 
purpureua requires a uew name Shelley (1906, 
p. 31) proposed the alternative name benguclen- 
ata 

Characters Blackish starlings (ex- 
cept iris) with glossy plumage; sexes alike; 
usually with a jet black ocular stnpe and 
with jet black spots or marks on the upper 
wmg coverts, no light patch in the pri- 
maries Immature plumage brown and un- 
streaked, but Hometmiea scaly in appear- 
ance, and with the upper parts more or 
less glossy. Plumage, especially of the 
head region, somewhat hair-liko. Tenth 
(outer) primary relatively long for this 
family; m the Largest siiecies, caudatua, 
it is at least two-thirds as long os the ninth 
and ns long ns m many species of the Coi- 
vidao. (In every genus of starlings in 
which there is a considerable range in 
general size the tenth primary is not only 
absolutely but relatively longer in the 
larger species This is figured in Jackson, 
1938, page 1278, and m Bates, 1930, page 
523. Reduction m the relative size of the 
tenth primary is a progressive character in 
the Stumidae, but species of about the 
some general size must be compared.) 
Without crests or wattles; legs, feet, and 
bill strong. Arboreal or terrestrial in 
habits. Nesting usually in hollow trees; 
eggs usually spotted. Jackson (1938, p. 


1286) found purpuropterus building ex- 
posed nests in the branches of trees, but 
believed that this Rpecies at times nests in 
hollows like its congeners. 

Remarks- The tail vanes from short 
and emarginate to long and graduated in 
the 16 species here mcluded in Lampro- 
tonus. The transition is gradual, as shown 
by the following sample values of the tail/ 
wmg ratio: purpureiceps, 57; chloropterus, 
61; iris, 73, splemhdus, 75; acuticaudus, 
82; australis, 93, purpuropterus, 126; 
mevesti, 152; caudatus, 165. Often a dif- 
ference in the relative length of the tail in 
congeneric species of birds is accompanied 
by a difference in its shape also, the degree 
of graduation of the tail increasing in pro- 
portion to its length. Sometimes a pro- 
nounced difference in the relative length 
and shape of the tail occurs even among 
races of a single species, Aplonis magnus 
is an example in the present family. Often 
there is an allometnc relation or a tendency 
in that direction between the length of the 
tail and general size in a species or genus, 
and os a i esult the tail is relatively longer in 
the larger subspecies or species of the group. 
These considerations make it clear that 
differences m the relative length and shape 
of tile tail must often be the result of very 
minor genetic differences, or even, when an 
allometnc correlation with general size 
exists, of changes in general tsize without 
any change m the genetic factors control- 
ling the length and shape of the tail. Such 
mmor changes Rhould not be considered of 
generic importance, though they frequently 
have been, both in this and in other genera 
of starlings. 

Sharpe (1890, 1909) treated tins genus m 
a very unsatisfactory manner. He placed 
several less-related genera between the 
long-toiled and short-tailed (*‘ Lampro - 
coitus") forms of Lamprotornis and pro- 
posed two new genera, Chalcopaar and 
Heteropaar , for two species, australis and 
acuticaudus, which are more or less inter- 
mediate in tail length. With “ Hcterop - 
ear •” acuticaudus he unaccountably placed 
the species albicapillus which was later 
correctly referred to Spreo by Reichenow 
andby Sdater The latter (1930) did not rec- 
ognize Chalcopaar, but retained Heteropaar 
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as a monotypic genus, despite the fact that 
Stresemann (1925, pp. 151, 152) concluded 
that acuticaudu8 is not only a member of 
the genus LamprocoKus but a subspecies of 
chloropterus. In the abovo list of species 
I have tentatively kept acuhcaudus us a 
species; it may be considered as forming 
with chloropterus a Buperspecics. In tlio 
article referred to, Stresemann figures the 
tails of acuticaudus and chloropterus and 
show's that the difference is less than that 
found m the tails of two subspecies of the 
bird of paradise, Paradigalla caruncvlata. 
He also points out the fact already empha- 
sized that elongation of the tail may result 
in a change in its shape without any genetic 
changes in the factors controlling shape of 
the tail (p. 151). It is unfortunate that 
Stresemann did not consider the relation- 
ship of Lamprotomis to Lamprocolius, 
for the flame considerations lead inevi- 
tably to the uniting of these two genera. 

“ Coccycolius n ins, unlike the other spe- 
cies of Lamprotomis , is motalhc green in 
coloration This has presumably been 
produced by an intensification of the green 
tints noticeable in other species of the 
genuB. In other respects iris resembles 
Lamprotornis, and it may be considered a 
member, albeit somewhat specialized, of 
that genus. 

When arranging the species of Lamprot- 
omis, consideration should be given to the 
gradation in tail length, and also to the 
fact that three species, purpurcits, splendi- 
dus , and omatus, have acquired notches 
on the outer vanes of the primaries (Jack- 
son, 1930, p. 1278, fig. 200). The above 
sequence begins with the long-tailed hijocich 
aud proceeds to those wnth notched pri- 
maries. L. caudatus, despite its long tail, 
may be primitive It has a very long tenth 
primary even after making allowance for 
the large size of this Rpccies, and its im- 
mature plumage is less glossy than tliat of 
most of the other species of the genus. At 
the end maybe placed three species, cupreo- 
cauda, purpureiceps, and ins, which are 
smaller than the others and do not have the 
hair-like plumage usual in this genus. 

POBOPTBRA BoNAPAKTE (LTJGUBRIS) 

Stnontm. 1, StHbopsar Reichenow (stuhl- 
mannii 


Included Species 1, kemteki; 2, auht- 
manm; 3, lugubna Jackson (1938, p 1207) 
btafcod that kenneki aud stuhlmanni aie, ", 
haidlv moio than hubhpocifically distinct " 
Fuithor htudy may bhow that htoubita may be 
conbulorod nb IwIoiiriuk to tlio wunc bupertpcciee 
as the other two 

Charactbus. Poeoptera differs from 
Lamprotornis as follow's, plumage less 
glossy; females duller than males, fe- 
males with a chestnut wing patch and with 
a tendency to have the head and neck 
grayish; legs, foot, and bill relatively 
smaller As in Lamprotomis the plumage 
tonds to be diffuse and hair-like. Poeoptera 
also resembles Spreo, especially S. torquatm 
and bicoloratus, but m most respects is 
more like Lamprotornis. 

The throe species of Poeoptera, in the 
order listed above, exhibit a gradual transi- 
tion from a strongly graduated to a pointed 
tail. This has been the basis for placing 
kenneki and stuhlmanni m a separate genus 
Stilbopsar, but such subdivision seems un- 
necessary. 

ONYCHOGNATHUS rUttTLAUB (fulgidus) 

SYNONYMb 1, Amydrua Cabanvs (mono), 

2, Cmtiamoplerua Bonapatto (tenuxroatna) , 3, 

Oalcopaar fthoipe (aaloadoi *0 , 4, Hagtopaar 

Sharpe ( total rami ); 5, Pilot hunts Cabanib (aZ- 
buostna ) , 0, Pynocheira Roiehenow ( nohow - 
oup) 

Included Spboibr. 1, toalleri, 2, nabourovp; 

3, mono, 4, fulgtdua, 6, blythii, 0, /inter, 7, 
trial > anu, 8, trnuvoa/ria; 9, albiroatiia, 10, 
atdvailoni 

Ciiaiuctmus. Onychognathus is closely 
related to Poeoptera, and agrees with it in 
the bluish black plumage (less glassy tlian 
Lamprotornis) and the tendency towards 
decomposed plumage. It differs from 
Poeoptera as follow’s: legs, bill, feet, and 
general body form more robust; chestnut 
wring ] >atch present in males us well as fe- 
males, fenmloa black liko the males, ex- 
cept the head and nock which are gray. 
Most species of Onychognathus inhabit 
rocky and often mountamoiiR localities, 
sometimes at high altitudes. Usually they 
nest in crevices of rocks, but some species 
at times nest in buildings. The smallest 
species of the genus, walleri, is but slightly 
larger than the species of Poeoptera, and 
like them it nests in hollow trees. It is 
probably the most primitive species of the 
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genus, but its structure and coloration are 
typical for Onychognathus. 

Remarks: Of the generic synonyms 

listed above, all except Galeopsar and Pilo- 
rkinus have been considered synonyms of 
Onychognothus by Sclater and other recent 
authors and do not require discussion. 
“Pilorhinus" albirostna differs from its 
congeners by having a yellow bill and an 
incipient crest on the forehead A tend- 
ency to develop crests is a widespread and 
variable feature in this family For ex- 
ample, Aploms mystocevs has a crest, but 
the other members of that genus do not. 
The crest of albirostrie may be considered 
a specific character, and the same is cer- 
tainly true of the color of the bill. In all 
other respects alburoetne is a typical Ony- 
chognathu8 and it seems justifiable to in- 
clude it in this genus 

In sahadorn the crest is more pronounced 
and is composed of short, erect feathers. 
The female plumage m this species is like 
that of the male, but some individuals 
have on the sides of the head and across 
the nape traces of gray of exactly the shade 
characteristic of females of other species 
of Onychognathus Although sdvadorii 
is somewhat specialized, it is an Onycho- 
gnathus in all essential respects. To leave 
it in the monotypic genus Galeopsar over- 
emphasizes its characters. 

In arranging the species of Onycho- 
gnathus, walleri should come first and the 
two specialized species dlbirostns and 
salvadoni last. 0. tenuirostris is slightly 
specialized m having a slender bill, and 
may be placed just before aUnrostns The 
other species are much alike, and the ar- 
rangement given merely keeps those from 
adjacent localities together. 

Spreo Lesson (bicolor) 

Synonyms 1 , Cosmopsarus Reichenow (re- 
fitus), 2, Grafts to Bates (torquata); 3, Lamjrro- 
spreo Roberts (superbus ) , 4, Poneropaar Ober- 
holaer ( alincapillua ) , 5, Specultpastor Reichenow 
(bicolor 1 ) . 

Included Spbctbb. 1, regius; 2, unicolor; 

1 Since Specultpastor is here considered to be a 
synonym of Bpreo, the specific name of Specultpastor 
btcolor Reichenow (July 16, 1870, Orrnth Centralbl , 
voL 4, p 108) becomes a homonym of Tvrdus bi- 
color Gmelin, the type of Bpreo I, therefore, propose 
the new specific name bteoloratus for Specultpastor 
Incolor Reichenow. 


3, super bus, 4, hUdebrandti; 6, pulcher ; 6, 
Incolor, 7, aUncapiUus, 8, fischen, 9, bicolora- 
tua; 10, torquotus. 

Characters' Very much hke Lampro - 
tomis but differing as follows’ plumage, at 
least that of the under parts, less glossy; 
color pattern more varied (except unicolor), 
with the breast and/or throat usually 
sharply demarked from the abdomen; 
some species have streaked under parts, a 
crown patch, white or chestnut patches in 
the primaries, and a collar across the hind 
neck. The adult color pattern is usually 
foreshadowed in the duller-colored imma- 
tures (torquata is an exception), while in 
fischen and untcolor a dull, immature-like 
plumage has become fixed in the adults 
also. Bill more variable m shape and color 
than in Lamprotornis, tenth primary rela- 
tively smaller; one species, bicolor } with 
small wattles at the corners of the mouth; 
nests of some species domed structures 
placed m bushes; eggs frequently un- 
spotted. Some species nest in hollows and 
lay spotted eggs. S. bicolor nests in holes 
in banks or among rocks. 

The resemblance of some species of 
Spreo, especially superbus and regius, to 
typical members of Lamprotornis is very 
great and includes agreement in such rumor 
details as the presence of velvety black 
spots on the upper wing coverts. Though 
the two genera are very close it seems jus- 
tifiable, partially for the sake of conven- 
ience, to keep them separate. 

Remarks. The species regius and uni- 
color, which Reichenow placed m a separate 
genus Cosmopsarus, have long, graduated 
toils. Though there is not such a gradual 
transition in the length of the tail in Spreo 
as in Lamprotornis, considerable variation 
does exist as shown by the following values 
of the tail/wing ratio, fischeri, 59; albir 
capUlue, 75; regius, 162. Because of its 
long toil, reguts has been compared with 
Lamprotornis oftener than with Spreo, but 
it undoubtedly belongs to the latter genus 
as shown by such details as the color pat- 
tern of the adult and immature plumages. 
Spreo unicolor is an interesting gray rep- 
lica of regius. 

The genus Speculipastor was supposed 
to differ from Spreo by having a more 
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curved culmen, a shorter tarsus, and a 
■white patoh in the pinnancs. The tarsus, 
however, and the wing and tail aro of 
about the same average dimcuwons as 
tliose of such a typical niembor of Spreo us 
kiMcbrandU. The variation m tlie culmen 
is not of generic importance, as differences 
of an equal magnitude Homei lines exist 
even among subspecies. Specuhpastor was 
named for the white patch in the primaries, 
and several authois have emphasized or 
over-emphasized the fact that this species 
is the only African starling with such a 
patch. A wing patch is rarely of generic 
importance; furthermore, Spreo pulcher 
has a chestnut wing patch, which appears 
whitish on the upper surface of the wing. 
The bluish black coloration of bicoloratus 
is rather unusual for a Spreo, but when com- 
pared with S hildebrandtx the difference is 
not great. The adult female of bicoloratus 
has a black line through the eye like most 
species of Spreo, while the grayish brown 
back, gray throat, and white abdomen of 
the immature plumage are very reminiscent 
of S. fischen. 

The West African species which Reich- 
enow described as Spreo torquatus I propose 
to return to that genus, though Bates 
(1926, p. 104) established the generic 
name Orajma for it. In coloration tor- 
quotas resembles Spreo bicoloratus, but 
the bluish black of the upper parts has 
encroached upon the ventral surface until 
only a white crescent on the breast re- 
mains. There is no wing patch. The wing 
and tail proportions of torquatus are about 
the same as those of S. albicapUlus , the 
tarsus, though rather short for a Spreo, is 
scarcely more so than m S fiacheri. As in 
bicoloratus, males and females ore unlike; 
the female of torquatus is dork gray washed 
with bluish black on the back and wings. 
As regards the coloration of the female, the 
slightly depressed bill, and the short tarsi, 
torquatus resembles the genus Poeoptera 
( Stilbopsar ), to which Chapin once tenta- 
tively referred it (1916, p. 23, fig. 1). Poe- 
optera differs from torquatus m that the 
plumage is hair-like, the females have a 
chestnut wing patch, and the legs are even 
smaller, but the resemblances may be sig- 
nificant m view of the close interrelation- 


ships of tlio Afi icon S lurnmao. Everything 
considered, torqmtus fits in the genus Spreo 
lather well and it over-omphasizas its 
intermediate rather than distinctive char- 
acters to place it in a monotypic genus. 

Olierholscr (1905, p KXN) proposed to 
put (tlbicapillus m a monotypic genus 
Poncropsar ( Planagura von Boetticher is 
an absolute synonym) Its white cap and 
streaked under parts give tins species a 
rather unusual appearance. Yet a com- 
parison of albicapillus with Spreo bicolor, 
the type of the genus, reveals unmistakable 
evidence of close relationship They agree 
even m such minor details as the restriction 
of the cap to the anterior half of the crown, 
the restriction of tho white to the posterior 
part of the abdomen, and the reduction of 
gloss m the plumage. It seems best to 
leave this species in /Spreo as Sclater and 
others have done 

Roberts (1922, p. 272) established a 
generic name Lamprospro (of which Pain- 
tenus Oberholser is an absolute synonym) 
for superbus. The characters given are 
minor distinctions of the kind which exist 
between almost any two speoies. I agree 
with Jackson (1938, p. 1300) that superbus 
is best left in /Spreo. 

CmimucmcLirs Lesson (leucogaster) 

Synonyms 1, Anzelopsar Oberholser; 2, 
Pholxa Reichonow 

Included Species. 1 , femoraiv; 2, eharpvi, 
3 , leucoQaatCT, 

Characters. This genus is closely 
allied to Spreo but may bo separated as fol- 
lows. Rizesmaller, toilemarginate; billrel- 
atively shorter and slightly depressed near 
its base; feet and legs relatively smaller; 
under ports streaked m the young and 
sometimes in the adults to a greater extent 
than in most species of Spreo; tenth pri- 
mary relatively shorter. Cinnyrtcmclus 
resembles some of the smaller species of 
Lamprotomis such as purpurdeeps m many 
respects. 

Remarks. Although generic names 
have been proposed for all three of the 
species here moluded in Cinnyricinclus, 
there are no characters of weight to support 
such division; in fact it is debatable 
whether or not this genus should be kept 
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separate from Spreo The violet back and 
throat of adult males of C. Icucogaster are 
unique, but sonic individuals have blue 
feathers mixed with the purple ones, thus 
suggesting a derivation from dullei, bluer 
species such as sharpii In the more con- 
servatively colorcrl females the many re- 
semblances of the three species are more 
pronounced. Even Sharpe did not recog- 
nize the genus Pholxa There is still less 
reason to separate femorahs from sharpii , 
and Oberholser’s proposal (1905) to put it 
m a monotypic genus Arizelopsar has not 
been widely adopted. 

Noth 

The generic limits adopted above for 
the African glossy starlings are very similar 
to those proposed by Shelley (1906), al- 
though arrived at by me before that work 
was consulted. The above arrangement of 
genera keeps those m which the plumage is 
blackish ( Lamprotorms , Pocoptera, Ony- 
chognathus) together, and concludes with 
Cmnyricinclus, the genus which leads over 
most naturally to the following genus Saro- 
glossa . However, Onychognathus is the 
most distinct genus of this assemblage, 
and some might prefer the arrangement 
Lamprotorms, Spreo, Cinnyncinclus, Poeop- 
tera , Onychognathus. 

Saroglossa Hodgson (spiloptera) 

Synonym. 1, Hartlaubiue Bonaparte (aura* 
hu) 

Included Species. 1, auratua, 2, spiloptera 

That auratus of Madagascar is related to 
spiloptera of India was long ago noted by 
Milne Edwards and Grandidier (1881, p. 
311) in their great work on the fauna of 
Madagascar. Among their resemblances 
may be mentioned the shape of the rather 
unusual bill and nostrils, the lightly 
streaked immature plumages, the white 
patch m the primaries, the throat patch, 
and the fact that both lay spotted eggs. 
It seems possible to place these two species 
in the same genus and thus emphasize an 
interesting link between the starlings of 
Africa and Asia. S. spiloptera differs from 
auratus by having a shorter, less emarginate 
tail and a grayish patch on the wing formed 
by elongation of some of the barbs on the 


outer vanes of the secondaries (fig. Sharpe, 
1890, p.117). 

Saroglossa suggests Cinnyncinclus in 
several respects such as the throat patch, 
the streaked under parts of the ju venal 
plumage, and the small size of the included 
species. This may be parallelism, but 
Saroglossa is not far removed from the 
group of rather primitive African genera 
discussed above 

Aplonis 1 Gould (tabuensis) 

Synonyms 1, Kitthtna Hartert {cornna.) , 
2, Lamprocorax Bonaparte (grandia) , 3, Macru- 
ropaar Salvador! ( magnua ), 4, Metallo psar 
Mathews (purpuraaccna, a race of metallicua), 
5, Stunundea Jaoquinot and Puoherau ( otn- 
fuaeua ) 

Included Species: 1, tdandicua ; 2, santo- 
veatna, 3, pdaelm, 4, otnfuscua; 5, grandia; 6, 
comma, 7, atnatua, 8, fuacua; 9, opacua; 10, 
tdbuenaia, 11, cineraacena, 12, feadenaia, 13, 
cantoroxdea, 14, myaoleneta; 15, magnua, 16, 
panayenau; 17, minor; 18, myatoeeua; 19, 
metallicua. 

Celleacteks: Rather generalized 

brownish or blackish starlings, plumage of 
adults usually glossy block and with the 
feathers of the head and neck lanceolate; 
immature plumage dull and often streaked. 
In some species adults as well as immatures 
are dull gray or brown, but this may well be 
secondary. One or two species have a 
poorly defined rufous wing patch. Without 
wattles or crests, with the exception of a 
small frontal crest m mystaceua; bill rather 
short and heavy; culmen strongly curved; 
legs and feet stout, though in some species, 
such as mystaceus, they are almost as small 
as in Saroglossa. Tail varying from square 
to long and graduated; tenth primary 
relatively smaller than m the preceding 
genera, except in atrifuscus; habits pri- 
marily arboreal. Most species of Aplonis 
nest in hollow trees, but panayensis some- 
times nests in buildings, while metallicus , 
and probably minor, nest in colonies and 
build hanging nests similar to those of 
Ploceus ; the eggs of all the species are 
spotted. This genus has been able to 
colonize islands more successfully than 

i Mathews (1988) via tea that Aplomi* Anonymous, 
haa a few <183*8' priority over Aviont* Gould, but 
since he gives no details, it would be premature to 
accept this supposed correction. I have been unable 
to check the citation in the “Analyst 1 * 
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other starlings. The 19 species are dis- 
tributed through the Malay Peninsula, 
East Indies, northern Australia, the Philip- 
pines, and most of Polynesia. 

Remarks : The generic synonyms listed 
above have already been united with 
Aplonis by Chosen (1935), Mayr (1942), 
Mayr and de Schauensee (1939) and others. 
Most of the species in the genus oro rather 
similar to one another. The species ciner- 
ascens, tabuensris, opacus, fuscus, and pos- 
sibly /eadensts and cantoroides belong to one 
superspecies. A. mysolensis and magnus 
comprise a second Buperspeaes, and pos- 
sibly metalhcus and minor a third. 

Rhinopsar Danis (brunnricapilltjs) 

(See postscript on page 16.) 

Characters: Apparently a specialized 
offshoot of Aplonis. There is a frontal 
crest composed of silky, specialized feath- 
ers, and similar feathers are found on the 
sides of the head and extend forward over 
the bill, covering the nostrils. The bill is 
considerably compressed. Further com- 
parison with the various species of Aplonis 
may reveal that it is justifiable to consider 
Rhinopsar a subgenus of Aplonis. 

Remakes* This interesting species is 
known from a single specimen from Bou- 
gainville, Solomon Islands (not examined), 
described by Danis (1938) . Rhinopsar ap- 
parently associates with the common species 
Aplonis metcdlicus; its belated discovery 
may be the result of neglect on the part of 
collectors. 

Sturnus Linnaeus (vulgaris) 

Synonyms. 1, Oraoujnca Lesson (nigncoUie) ; 
2, Pastor Temnunck (roeetia), 3, Spodtopaar 
Sharpe (senceus ) ; 4, Sturm a Lesson (nneruia ) ; 
5, Stumopastor Hodgson (contra) ; 6, Stumomis 
Legge (sener), 7, Temenuchus Cabanis (pago- 
daru m). 

Included Species: 1, malabaricua, 2, 
aenex; 3, pagodorum, 4, aeneous, 5, phUtppm- 
eie; 6, sturninua, 7, roaeua; 8, vulgaris; 9, 
ctneraceus; 10, contra; 11, nigricoUis; 12, 
bvrmanicus (including leucocephalua ) ; 13, tneJ* 
an opterue, 14, sinensis. 

Characters: Sturnus differs from 

Aplonis as follows: plumage in general 
less glossy and blackish; coloration and 
color pattern more varied; often with a 
bare area around the eyes; feet and bill 


usually red or yellow, at least seasonally; 
nctal bristles absent or almost so, eggs 
unspotted; habits more terrestrial, prob- 
ably os a rosult of living in more temperate 
or and regions. Sturnus ia more Bimilar to 
the following gonera than to Aplonis, the 
distinctions ore discussed below. 

Remarks. Although genenc names 
have been proposed for no fewer t.h aT1 
seven of the 14 species which are here 
placed m Sturnus, prolonged comparison 
of all of them has only strengthened the 
conclumon that they cannot be subdivided 
into natural genera, and that they comprise 
a compact, monophylelic group of species. 

The following tabulation shows that all 
the more important characters of the spe- 
cies of Stomas vary independently of each 
other to a large extent. These characters 
are so variable that some of the decisions 
in making the table hod to be rather arbi- 
trary. 

With white rump* phUtppensia, sturninua, 
evneraceua, contra, mgncollia, melanopterua, 
nnenaia 

Crown white, aenex, aeneous, phthppenaia, 
sturninua, ntgricollia , melanopterua, barman t- 
cue, ameneia 

Crown blackibh pagodorum, roaeua, mdgana, 
evneraceua, contra 

With white patch in primaries: phthppenaia, 
sturninua, burmontcua, melanopterua, axnenaia 
Tail square (w rounded) aenceua, phxlippenaia, 
sturninua, roaeua, vulgaris, evneraceua 
Skin around eye bore aenex, nigncollta, bur- 
manicus, melanopterua 

With light marks on reotneeb malabaricua, 
pagodorum, ctneraceus, nigncollta, burmontcua, 
melanopterua, ainenata 

Bill straight and thm. aeneous, vulgaris, aina-' 
aceua, contra 

This random distribution of the principal 
variable characters indicates that they are 
of specific importance only. It seems pref- 
erable to emphasize the basic similarity 
of these Bpecies by placing them m one 
genus, rather than to divide them among 
right or more genera, mostly monotypic, 
as has been done in the past. The habits 
of all members of the group are similar in 
many respects. 

The lack of correlation in the variable 
characters makes it impossible to arrange 
the species of Sturnus m a natural linear 
sequence. The above hat concludes with 
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the species which are most like those of the 
following genera. S. vulgaris occupies a 
somewhat central position in the genus 
On the one hand it is connected through 
roseus with the smaller, square-tailed spe- 
cies such as pkdippensis; on the other it 
resembles the more specialized species 
such as drier ace us and contra. Despite the 
difference in the shape of the culmen, vul- 
garis and roseus are quite closely allied as 
shown by the characteristic blackish, 
white-edged feathers of the under wing and 
tail-coverts and (in winter plumage) head, 
and by the smnlanty m the shape and 
color of the tail 

Ticehurst (1940, p. 149) thought senex 
perhaps a race of malabaricus, though they 
have usually been placed in different gen- 
era. 

ACKEDOTHSSBS VlBILLOT (TBIST1S) 

Synonym 1, Aethiopaar Sharpe (erutateUua) 

Included Species 1, trutu, 2, gingtaniu, 
3, crutatdlua, 4, alboeinctua Possibly there are 
two tpeciot. in the cnatatcllua-fuacu a assemblage 

Characters: It is very difficult to 
separate Acridotheres and Leucopsar from 
the enlarged genus Stumus , and some will 
undoubtedly prefer to consider them as 
subgenera only. The only constant charac- 
ter of Acridotheres is the tendency for the 
feathers of the forehead to be erect and di- 
rected towards the mid-line, thus forming a 
crest. However, this character is scarcely 
suggested m the type species, tristis. Not 
without exceptions, Acridotheres also dif- 
fers from Stumus in the following respects: 
size larger, legs and feet coarser, bill rela- 
tively shorter, coloration duller, rump 
patch lacking, white patch in primaries 
more sharply defined. In habits the two 
genera are very similar. A. tristis usually 
nests in cavities but sometimes builds 
large domed nests. A. gingumus and dbo- 
cmctus nest in holes in the banks of nvers, 
sometimes excavating the burrows them- 
selves. The eggs are unspotted as in 
Stumus. 

A. tristis and gingianus have a bare 
space around the eyes; in the other two 
species this is absent. The latter have 
sometimes been placed in Aetkiopsar for 
this reason, but several recent authors have 
united this genus with Acridotheres. This 


seems justified, especially in view of the 
great variation in the same character ex- 
hibited in Stumus. 

Leucopsar Strrsemann (rothschildi) 

Included Species 1, rothschildi. 

Characters Differs from both Stumus 
and Acridotheres by having forwardly di- 
rected notches on the inner vanes of the 
longer primaries and a high-ndged culmen. 
This Bah species resembles Stumus melan - 
opterus of Java in general coloration but 
has even more white m the plumage. How- 
ever, it has a frontal crest like Acridotheres. 
Leucopsar has a long occipital crest, but is 
almost matched in this respect by Stumus 
pagodarum 

Captain Delacour informs me that Leu- 
copsar and Acridotheres have a similar and 
characteristic courtship display which he 
has never observed in any species of Stur- 
nus. 

Remarks: The presence of notches on 
the primaries of L. rothschildi, which are 
like those of some species of the African 
genus Lamprotomis, is an interesting ex- 
ample of reappearance of the same charac- 
ter in related forms. In Leucopsar the 
notches (which were pointed out to me by 
E. Mayr) are rapidly lost through wear, 
and only one of four specimens examined 
retains them. This is undoubtedly why 
they were overlooked by Stresemann in his 
description of this species (1912). Some 
species of Stumus, especially sinensis, have 
a slight indentation on the inner vanes of 
the primaries which foreshadows the de- 
velopment of definite notches. 

Creatophora Lesson 

(CINKRBA - CARUNCULATA, AUCT.) 

Included Species. 1, drier ea. 

Characters: It is surprising to find 
that the African wattled starling, which 
ranges from southern Arabia to Cape 
Colony, is allied to Sturnus rather than to 
the other African starlings. Among its 
resemblances to Stumus ore: tenth pri- 
mary very small; rump white; feet and 
bill yellow; areas of bare skin present on 
head; nostrils similar in structure; eggs 
(usually) unspotted. Creatophora also 
resembles the various species of Sturnus to 
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some extent in habits, although it is lather 
specialized for following and preying upon 
swarms of migi atory locusts During the 
breedmg season the male of cinerca de- 
velops two large wattles on top of the head 
and a third on the thioat. 

NECROPSAR SciiATBB (LEGUATl) 

Fregilupus Lesson (varius) 

Characters’ These two extinct mono- 
typie genera were endemic on the Mascar- 
ene Islands east of Madagascar. Both wore 
medium-sized white birds with black wings 
and tail Fregilupus lias a crest, and the 
culmen is long and curved, but in most 
respects it resembles Necropsar. Tlioy ob- 
viously are not closely allied either to the 
African glossy starlings or to Saroglossa 
auralus of Madagascar. For this reason, 
and because they resemble some genera of 
the Madagascar family Yangidae, es- 
pecially Falculea, they may belong to that 
family. However, examination of a speci- 
men of Fregilupus preserved m poor condi- 
tion in the flesh, suggests that this genus is 
correctly refen ed to tlieSturnidae. Among 
the respects in which it agrees with the 
Sturmdae and differs from the Yangidae 
are: the shape of the nostril; the large 
coarse legs and feet winch are like those of 
Stumus nigricolhs ; the flat ridge of the 
culmen Miller (1041) compared some of 
the body muscles of a preserved specimen 
of Fregilupus with those of Stumus vul- 
garis and found a close agreement. Ho 
Btates, however, tliat the muscles m ques- 
tion do not vary sufficiently to permit 
Stumus to be separated from Corvus on this 
basis, so it may well be that this evidence 
is of no importance in eliminating the 
Yangidae from consideration. The tenth 
primary is relatively much longer in van- 
gids than m most sturaids, but unfor- 
tunately this quill is broken off in both wings 
of the specimen examined. 

Until the characters of the Yangidae 
are well enough understood to permit a 
careful comparison with some of the ex- 
isting specimens of Fregilupus, it is best 
to continue to refer Fregilupus and Necrop- 
sar to the Sturmdae. If starlings, it is 
probable that they, like Creatophora, are 


specialized offshoots of SturnusAike stock. 
The general color pattern is similar to that 
of Crentophorn and several sjxicies of 
Slum us. Sharpe (1800, p 104) stated that 
Fregilupus resembles Btmlorms of Celebes 
and then pointed out differences between 
the two As Moyer iuid IViglcsworth 
(1808, p 578) remarked, . . it would have 
boon more to the txiint if our learned friend 
had mentioned any featuro whatever in 
which the two birds resemble one another.” 
They both liavo Croats, but in the Stiumdae 
tins is not significant. 

Mino Lesson (dumonth) 

Synonyms 1, Amjieltcepa Blyth ( coronatua , ) ; 

2, Mclanopyrrhua Bonaparte (anaxs ) . 

Included Species 1, coronal ua; 2, anau; 

3, dnmontw 

Characters : Allied to Acndoiheres 
but dark areas of plumage lntonse black; 
hght areas yellow, orange, or white; nctal 
bristles present; eggs spotted; habits 
arboreal. M. coronatus has a frontal crest 
like Acridothercs, but only a suggestion of 
a crest remains in the other two species. 
All three have a sharply defined patch in 
the primaries like Acridotheres M. coronch 
tus lacks a rump putch, but amts and 
dumontii have one. 

Remarks. Although the close relation- 
ship of Mino, especially of M. coronatus, to 
Acridotheres tristis is obvious, Mino re- 
sembles the primitive Aplonis on the one 
hand and the moro specialized Basttomis 
and Oracula on the other, in such respects 
as the presence of rictal bristles, of spots 
on the eggs, and in its arboreal habits It 
is possible, therefore, that Acrulothem and 
Stumus represent a ride branch derived 
from Afwio-kko stock. If this is true, the 
rather generalized features of Stumus and 
Acridotheres represent secondary de-differ- 
entiation resulting from their terrestrial 
habits and their exploitation of more tem- 
perate or arid habitats. 

The three species of Mino exhibit a pro- 
gressive specialization, but this is not great 
enough to preclude placing them in one 
genus rather than m three Mino amis 
lacks the small crest of coronatus and has 
yellow on the breast, abdomen, and rump 
as well os on the crown; it is considerably 
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largci than coronalus. The third species, 
dumonlu, (liHei'H from anais principally by 
having the baro aims on the head larger 
and rugose; it also has white fihplumes oil 
the thioat and salon of the head, scattered 
among the black feathers. Mayr (1941, 
p 103) in Inn “List of New Guinea birds” 
recognized Melanopyrrhus, following earlier 
authors, but now believes that it is best to 
unite it with Mino. Another reason for 
uniting these tlirec species in one genus is 
the fact that the related but more special- 
ized species Basilomis celebensis has white 
head plumules like dumontii, orange on the 
breast like amis, and a modian crest like 
cor anat us. 

It must be admitted that placing corona- 
tus, which is found in Burma und adjacent 
countries, with the New Guinea species 
anaia and dumontii gives a rather peculiar 
distribution for the genus Mino The gap is 
bridged to some extent, however, by the 
genus Basilornis, which occurs m Celebes 
and Ceram, Moluccas Although so 
modified that it should be given generic 
recognition, Basilomis is closely related 
to Mino, and at on earlier period the two 
may well have been more similar 

Basilornis Bonaparte (celebensis) 

Synonym. QoodJeUowa Hartert ( jnvranda ) 

Included Spbcibs 1, edebenate, 2, galetUut, 
3, corythaix, 4, miranda 

Characters: Closely related to Mino 
but with a long median crest and without a 
wing patch. The first three species listed 
m this genus have white patches on the 
sides of the breast, which m celebensis and 
galeatus ore stained with orange of the 
same shade found on the breast of Mmo 
amis. In corythaix the orange color has 
been lost, and m mvranda, the most special- 
ized species of the genus, the breast is en- 
tirely black; yet mvranda is the only one 
which has retained (or acquired) a white 
rump patch like that of Mino dumontii 
and anais. Another detail which reveals 
the close relationship of Basilomia to 
Mino is the presence (except in mvranda ) 
of white filiplumes around the head like 
those of M. dumontii. 

Remarks: BasUomis celebensis, galeor 
ki8 , and corythaix are found on Celebes, 
Banggai (near Celebes), and Ceram, Moluc- 


cas, respectively. Though .so distinct that 
ono hesitates to call thorn subspecies, 
they belong to one superspeeies. The 
fourth species, “ Goodjellouna 11 miranda of 
Mindanao, Pluhppmes, is moie specialized 
but not enough so to necessitate separating 
it gcnorically. It differs by having a longer 
tail, the bare space around the eyes is 
larger and reddish, and the feathers of the 
crest have acquired a decomposed or 
frayed appearance, and in other details 
already mentioned. However, the other 
three species show a progressive variation 
os regards most of these character's, cory- 
thaix being most like miranda . 

Streptocitta Bonaparte (albicollis) 

Charitornis Schlegbl (albertinae) 

Sarcops Walden (calvus) 

Characters. These three monotypic 
genera, which are found m Celebes, Sula 
Mangoli, and the Philippines, respectively, 
represent a specialized line which has 
evolved from the same stock as Basilornis. 
StreptooUta is like a specimen of Basdorms 
celebensis with the crest reduced but still 
clearly suggested, the tail greatly elon- 
gated, the white areas m the plumage ex- 
panded, and the orange of the breast com- 
pletely lost. Meyer and Wiglesworth 
(1890, pp. 573, 576) first emphasized the 
probable derivation of Streptoatta from 
Basilornis. They also pointed out that 
Charitornis is apparently a specialized 
descendant of Streptocitta stock which 
colonized Sula Mangoli. Charitornis has 
even more w r hite in the plumage, and the 
bare areas on the sides of the head have 
greatly expanded ventrally, concomitantly 
the waxy black feathers which character^ 
ize the head of Streptocitta have disap- 
peared. The bill is yellow in Charitornis, 
black in Streptoatta 

Sarcops calvus of the Philippines is a still 
more modified member of this group. The 
bare areas on the head are larger and have 
extended to the top of the head rather 
t.hnn to the throat os in Charitornis. As a 
result only a narrow median line of feathers 
remains on the crown of Sarcops. It has a 
black bill like Streptocitta, even the stria- 
tions on the bill being very similar. Sar- 
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cops catena is smaller than the other two 
species and has a relatively shorter tail; 
tiie dark areas of the plumage are grayish 
rather than black 

Remarks: It is interesting to find in the 
present group, just as in Basilorms, a dis- 
tribution extending from Celebes to tho 
Philippines with the most modified repre- 
sentative in the Philippines. In tho four 
genera, Basilorms , Streptociita, CharUor- 
nis, and Sarcops, there is a transition from 
one of the most beautiful starlings, Basilar - 
nis galeatus, to one of the ugliest, Sarcops 
catena. Yet these genera retain many 
evidences of relationship. 

Gracula Linnaeus (rbligiosa) 

Included Species 1, rehgtosa, 2, plilo- 
genya 

Characters This genus appears to be 
a specialized derivative of Aftuo-like stock 
which evolved independently of the line 
leading to Basdomia and the Streptociita 
group. Characters revealing the relation- 
ship of Gracula to Mino are the glossy black 
plumage; the white patch in the primaries; 
and the structure of the bill and legH Like 
Mino and its allies, Gracula is arboreal, 
nests in hollow trees, and lays spotted 
eggs. Gracula has two large lappet-like 
wattles which extend from the nape back- 
wards over the upper back; there ore 
smaller wattles below the eye and near the 
ear opening. G. religiose ranges from Cey- 
lon to the Greater Sunda Islands; Q. 
ptUogenys is restricted to Ceylon. That 
island was evidently colonized twice by 
Gracula at sufficient intervals to permit the 
first stock to become specifically distinct. 

Erodes Tbmminck and Laugher 

(ERYTHROPHTRYS) 

SCISSIROBTEUM LaRBHSNAYB (DUBJUM) 

Characters: These aberrant xnono- 

typic genera resemble each other in colora- 
tion, absence of gloss in the plumage, 
pointed tail, and the small size of the legs 
and feet. This, together with the fact 
that both are endemic to Celebes, leaves 
little doubt that they are related, despite 
some rather trenchant differences. Enodes 
is characterized by broad superciliary 


stnpos composed of bristly orange feathers. 
Its bill is normal. It is a bird of the deep 
forest. Scissirostrum dubium , the finch- 
billod starliug, lias a specialized heavy bill 
which ih more or loss pointed, the nostrils 
arc in bony grooves and open almost di- 
rectly upwards. The bill of nestlings is 
soul to bo more like that of other starlings. 
Heinrich, os quoted by Strcsemonn (1940, 
p. 31), found that Scissirostrum neks in 
largo colonies in huge dead trees. Such 
nest trees are riddled with holes winch 
these starlings dig with their bills through 
the hard shell of tho tree trunk, bracing 
themselves with their tails like woodpeckers 
while doing so. A further peculiarity of 
Scissirostrum is tho presence of wax-like 
red appendages on tho feathers of the 
hanks and rump. 

Perhaps Enodes and Scissirostrum should 
be placed in a separate subfamily There 
has been some question as to whether 
they ore members of the Sturnidae or not, 
but I agree with the generally held opinion 
that they arc. The bristly hood feathers of 
Enodes are a point in favor of such rela- 
tionship. It should also be remembered 
that other specialized genera of starlings 
occur m Celebes. 

Captain Dolacour, however, in a paper 
(1943) on the subfamily Eatnldmoe of the 
Ploceidae, has suggested that Enodes and 
Scissirostrum may be primitive genera 
linking to somo oxtont tho Sturnidae and 
Ploceidae. While not denying that these 
families may be somewhat related (as 
Sharpe and others also thought), it seems to 
me hazardous to soe in the heavy bill of 
Scissirostrum anything except a recent 
adaptation to its unusual habits. Other 
starlings, such as Acridotheres gingvmus , 
dig nesting burrows, so this habit is perhaps 
less unexpected m a starling than in a 
weaver finch. Enodes and Scissirostrum 
to me seem to be specialized offshoots of 
the Sturnidae rather than generalized or 
primitive forms. 

Subfamily Buphaginae 

Buphagus Bribson (apricantjs) 

Synonym. Subgenus Buphagoida Chapin 
{trythrorhynchua ) . 
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Included Sphoieb 1, afncanua, 2, erythro- 
rhynchus. 

The two species of Afncan ox-peckers 
are so aberrant that somo have questioned 
their inclusion in the family Sturnidae. 
The cousonsus is tliat they are starlings 
and that their peculiarities aro to be at- 
tributed to the divergence which follows 
when a species acquires markedly different 
habits from its relatives. In Buphagus the 
bill is very peculiar (for “shearing” ticks 
from mammals), there is no gloss in the 
plumage, the legs are small, the claws 
curved and sharp, and the tail pointed. 
Characters of tho Sturnidae which have 
been retained are the wing structure and 
other morphological resemblances, the 
harsh, unpleasant calls, and the habit of 
nesting m holes of trees 


Subfamily Pityriasidinae 

Pityriasis Lesson (gymnocbphala) 
Included Species 1, gymnocephala 

Characters. This grotesque Bornean 
species was placed in the Pnonopidae by 
Sharpe. This gives an erroneous zoogeo- 
graphical impression, and Mayr (1943) 
has suggested placing it with the Sturrn- 
dae, for Pityriasis seems equally out of 
place in the Lamidae w here Chasen has it. 
The bristly, papillae-like feathers of the 
head suggest such starlings as Enodes In 
some respects Pityriasis does not resemble 
the stallings the tenth primary is long, 
the head and thighs are bright red, and the 
bill is like that of Crachcus Probably 
Pityriasis will prove to be an old Oriental 
endemism which may have to be assigned 
to a separate family Until more is known 
of its habits and structure, however, it is 
perhaps preferable to refer it tentatively 
to the Sturnidae 


GENERA NOT CONSIDERED TO BELONG TO THE STURNIDAE 


1. Ilypocohus Bonaparte. This genus 
was referred to the Sturnidae by Sclater 
with the comment, “relationship very 
doubtful ” It certainly does not appear to 
be a starling. 

2. Neocichla Sliarpe The nondescript 
African species, N gutturahs, was placed in 
the Timalndae by Sclater, but recently it 
has been suggested that it may be a starling 
There is nothing in its external structure 
which defiiutely excludes this species from 
the Sturnidae; yet, with the possible ex- 
ception of the head, it docs not look like a 
member of that family The tarsi arc tlun 
and the scutes weakly demarked, while the 
wings are shorter and the tail longer than 
would be expected in a starling Nor is 
there anything in its coloration to suggest 
the Sturnidae Although the wing of 
Keoctchla is rather less rounded than is typi- 
cal for the Tunaliidae, the resemblance of 
this genus to the rare Angolan, Timaline 
genus Aethocichla seems to me probably 
significant, especially since both occur m 
Angola. Captain Delacour has suggested 
to me that Neocichla may be an abenant 
thrush, and Dr. Friedmann informs me 


that it has been placed with that family m 
the collection of the Umted States National 
Museum. The thrushes and babblers are, 
of course, often considered subfamilies of 
the same family, and Neocichla may be an 
annectent genus 

3 Callaeas Forster, Philesturnus G. 
St. Hilaire, Heleralocha Cabams Stonor 
(1942) recently studied these three peculiar 
monotypie New Zealand genera and con- 
cluded that they should be placed in a 
separate family, the Callaeulae This is 
piobably justified Garrod (1872) found 
that Philesturnus and Hetcraloeha agree 
with the stallings (with which he mcluded 
the Ictendue) m many details of ori;e- 
ology, and suggested including these genera 
in the Sturnidae. However, most of the 
resemblances may be adaptive and hence 
recent, and some of them do not seem to be 
shared by Callaeas , which is undoubtedly 
related to the other two The Collaeidae 
belongs to the group of related families in- 
cluding the Corvidae, Dicruridae, Cracti- 
cidae, Paradisaeidae, Oriolidae. and others, 
but whether the Sturnidae belongs to the 
gnmp group or not is still a moot question. 
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The distribution, as well as the very long 
legs, short rounded wing with large tenth 
primary, and other characters of the Cul- 
laeidae do not suggest derivation of this 
family from the Ktumidao. 

4. Zavattariornis Moltom (stresetnanru). 
I have not seen a specimen of this recently 
discovered Abyssinian species. The de- 
scriber, as well as Stresemann, considered 
it a member of the Corvidae, but Benson 
(1942, p. 9) recently suggested that it may 
be a starling, though he finally concluded 
that it is nearer to the Corvidae. A study 
of the description of this bird and the fig- 
ures published by Moltom (1938) suggests 
that Zavattanomis is a corvid for the fol- 
lowing reasons’ (1) unlike any starling, 
it has nasal bristles extending over the 
nostrils, (2) the tenth primary is long and 
crow-like; (3) Benson’s description sug- 
gests that the eggs of Zavattanomis are 
more heavily marked than those of most 
starlings. It builds a huge domed nest as 
do some starlings, and this apparently 
prompted Benson’s suggestion. However, 
the magpie, Pica , builds a large domed 
nest. The general coloration and propor- 
tions of Zavattariornis aie not unlike those 
of Nucifraga columbiana. 

5. Picathartes Lesson This peculiar 
genus, which is found only in a relatively 
small area m tropical west Africa, is a relict 
of uncertain affinities. It contains two 
species which perhaps comprise one Ruper- 
species. Selater (1930) placed this genus in 
the Corvidae, but Lowe (1938) suggests 
that Picathartes should be made a suli- 
family of the Stumidae. Lowe’s evidence 
for removing tliis genus from the Corvidae 
may carry weight, but his leasons for 
transferring it to the Sturmdae are, in my 
opinion, most unconvincing. He does not 
mention many characters which militate 
strongly against such relationship the 
Bhort, rounded wings with large, corvid- 
like tenth primary; the very long, weakly 
Bcutellated tarsi; the color pattern; and 
the peculiar, diffuse plumage, among 
others From what little is known of its 
habits, Picathartes feeds much in the water 
on crustaceans and amphibians as well as 
insects; it progresses mostly in long, 
springing hops; it builds mud nests, which 


ore plastered on rocks, and the egg is white, 
without gloss and heavily blotched (“like 
a Nightjar's”) . Thus it differs greatly from 
all starlings in habits and may be a very 
aberrant member of the thrush-babbler 
assemblage. Lowe refers to a few general 
resemblances and some differences in the 
anatomy of Picathartes and starlings, but 
smee he mentions no other family (except 
the Comdao) it is impossible to evaluate 
Ins data The head of Picathartes is devoid 
of feathers, and the skin has a black and 
yellow (m dried skins) pattern. There is a 
Blight similarity in this head pattern and 
in that of the starlings Sarcops and Creafo - 
phora. This is Lowe’s pnncipal reason, ap- 
parently, for assigning Picathartes to the 
Sturmdae. Since Sarcops is a Philippine 
genus, he suggests that Picathartes may be 
of Asiatic origin The marked difference 
m the head pattern of the two species of 
Picathartes shows how little importance 
can be attached to this item. The skin of 
the bare areas m Picathartes is smooth, 
w r hile in starlings such areas are usually 
rugose. Creatophora and Sarcops are 
specialised starlings with small tenth pri- 
maries; their head pattern must be of 
rather recent origin, as it is not found in 
such minted genera as Stumus and Strepto - 
citta. Any similarity to Picathartes must, 
it w'ould seem, be due to convergence, 
though this is not a vory striking example 
of that phenomenon. 

Discussion Oates (1889, p. 509) set 
up a separate family for tlio genera Gracula 
and Aplonis (then culled Eulabetes and 
Calornis, respectively). At the same time 
he made the startling suggestion that 
Gracula should probably be placed in the 
Sibiinae, a heterogeneous group m which 
he placed mostly Timaime birds, but also 
Zoster ops. The supposed characters of the 
Gracuhdae, as compared with Stumus and 
its allies, are : nctal bristles present, tongue 
fleshy, plumage glossy, eggs spotted, hab- 
its arboreal. None of these characters 
holds, nor would they necessarily warrant 
family separation if they did. The nctal 
bristles of starlings are always small, and 
in Stumus they have disappeared, pre- 
sumably as a result of its changed habitat. 
Some specimens of Acridotheres tristis 
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havo minute noted bristles The tongue of 
birds is known to bo an extremely variable 
character. Gardner (1925, p. 26, fig. 131) 
states that in Aplonvs and Scissirostrum 
(both should be members of the “Gracu- 
hdao") the tongue is of normal, paaseiine 
type, presmnably similar to that of Sturnus. 
That the tongue is somcwliat move fleshy 
in the frugivorous gouus Gracula is not sur- 
prising. In Enodes, Scissirostrum , several 
species of Aplonis, and in some African 
species, the plumage is less glossy than m 
Sturnus vulgaris Some of the Afncan 
“glossy” starlings lay unspotted eggs and 
are largely terrestrial Mino ( Ampchceps ) 
coronatus is so obviously related to Acrido- 
theres that it is placed m the Sturmclae by 
some authors who uphold the Gracuhdae 
Yet coronatus has all the supposed charac- 
ters of the Graculidoe, and the genus Mino 
is, I beheve, the closest relative of Gracula. 

With the exception of CreatopJtora, an 
offshoot of fifei/mua-liko stock winch lias 
presumably arrived in Africa rather re- 
cently, and Buphagus, in which divergence 
was pi obably accelerated by the acquisition 
of unique habits, all the African starlings 
are more primitive and generalized than 


the Asiatic ones (except Saroglossa). This 
might be taken to indicate that the Sturni- 
dae evolved in Africa and later entered 
Asia. The presence of many specialized 
genera in Asia is better explained by as- 
suming that the family originated there 
and that the more primitive members of 
the group have been able to survive only 
near the periphery of the range of the 
group, in this case Africa. This is, of 
course, the general theory of distribution 
championed by Matthew (1939, p. 10). 
In Asia the more primitive members of the 
family, with the axception of the one species 
of Saroglossa , which is apparently rather 
rare, have been entirely superseded by 
more specialized types. In Africa pre- 
sumably the eaily arrival from Asia of a 
primitive genus of starling gave rise to the 
six genera existing today Somewhat later 
the slightly more specialized Saroglossa 
reached Madagascar from India but has 
not reached Africa Much more recently a 
iSfcurmw-hke species arrived m Africa and 
gave rise to Creatophora and possibly 
Necropsar and Fregilupus. However, pi imi- 
tive types still dominate in Africa. 
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POSTSCRIPT 


While the present paper was in page 
proof, a specimen of lt Rhinopsar" brunnei- 
capillm Dams was discovered, miradentified 
in the collections as Aplonis metallicm. 
It is a female, collected by H. Hamlin 
(Whitney South Sea Expedition) on May 
20, 1928, on Rendova Island. It is at 
once obvious that the genus Rhinopsar 
cannot be upheld. Aploma brunneicapil- 


lu8 is close to Aplonis mystaceus and has 
the same crest-like feathers on the fore- 
head It differs by having the bill even 
more compressed and arched. The iris is 
“white,” while mystaceus has a straw-yel- 
iow his; it is red in most other species of 
Aplonis. The Rendova specimen mear 
sures: wing, 110; tail broken (70). 
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BIRDS COLLECTED DURING THE WHITNEY SOUTH SEA 

EXPEDITION. 53 1 

NORTHERN SHORE BIRDS IN THE PACIFIC 
By Eleanor Herrick Stickney 


It is well known that many of the shore 
birds that breed m the arctic of eastern 
Asia or Alaska were first discovered m their 
winter range m the islands of the Pacific. 
The Pacific golden plover and the bristle- 
thighed curlew, for example, were obtained 
in the eighteenth century by the scientists 
that accompanied Captain James Cook on 
his voyages. Much scattered information 
has since been added to our knowledge of 
the ranges of the shore birds that winter 
in Oceania, but these data are entirely in- 
adequate to give an accurate picture of the 
exact ranges of the species. The material 
obtained by the Whitney South Sea Ex- 
pedition overcomes this deficiency to a 
large extent and has enabled me to prepare 
a much more adequate account. Extensive 
use was also mode of the literature and of 
the material of the Rothschild Collection. 
In UHing these data it must not be forgotten 
that they are based entirely on fortuitous 
collecting. They are sufficient for a deter- 
mination of the rough outlines of the winter 
quarters and the approximate migratory 
season. They are, however, insufficient 
for the exact determination of the normal 
winter quarters and the normal migratory 
seasons (see also Streeemann, 1941, Jour. 
Oraith., vol. 89, pp. 69-75). Such can be 
obtained only by around-the-year record- 
ings of resident observers. A good start 
in this field has already been made in the 
Bouth temperate zone (for example, Se> 
venty’s paper on the wintering waders of 

1 The preceding ton papers in this senes arc 
American Museum Novitatea, nos. 1091, 1118, 1188, 
1144, 1182, 1166, 1175, 1170, 1192, and 1287 For 
a list of tlie oailiei papeis, see no 1176 


the Swan River Estuary, Western Aus- 
tralia, 1938, Emu, vol. 38, pp. 18-29), but 
the tropics have so far been woefully 
neglected. 

The present paper may serve as a start- 
ing point for such future studies. It covere 
Polynesia, northern Melanesia, and the 
eastern Papuan Islands. The adjoining 
regions ate referred to in the discussion, 
but the available specimens are not listed 
separately. For the nomenclature of the 
islands I have used as far as possible 
Brigham’s "An index to the islands of the 
Pacific Ocean” (1900). 

The species that were selected for this 
study are the seven kinds that are most 
frequently encountered in Polynesia. They 
are: 

Pacific Golden Plover {Pluvialia dommica 
, fulva) 

Bristle-thighed Curlew {N’ummuu tahitxsnsis) 

Pacific God wit {Limosa lappomca baueri) 

Gray-ramped Tattler (Seteroacdue incanus 
bre tapes) 

Wandering Tattler {Heteroeadue tnoanut in- 
conus) 

Turnstone {Arman a interpret) 

Sander ling (Crocet/na alba) 

Winter range and migration of each of 
these species are discussed. This is fol- 
lowed by a list of the specimens in the 
Rothschild, Whitney, and other collections 
of the American Museum of Natural His- 
tory, as far as they come from the stated 
area. 

I wish to thank Dr. Robert Cushman 
Murphy and Dr. Ernst Mayr for their ad- 
vice and assistance, without which this 
study could not have been completed. 
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Limosa lapponica 
Numenius tahifiensis 


II///// 

Heteroscelus i. mcanus ('tSif n ) 
Heteroscelus i. bnevlpes 


Fig. 1. The 'Winter range of the bristle-thighed curlew, the eastern limit of the re 
bar-tailed godwit and the Asiatic wandering tattler, and the western limit of the range o: 
can wandering tattler. 
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Pluvialls dominica fulva (Gmelin) 

Pacific Golden Plover 

The golden plovers have a oiroumpolar 
breeding range in the arctic of the Old and 
the New Worlds, but their winter range is 
even more extensive. The subspecies fulva 
has been found on migration and in winter 
throughout the Indian and Pacific oceans, 
with stragglers reaching Afnca in the west 
and the American coast m the east. The 
mam wintering area, however, is the Malay 
Archipelago and the islands of Oceania. 

The birds travel m Oceania apparently 
to the easternmost and southernmost 
limits of Polynesia, os indicated by records 
from Southern Marutea (Tuamotu Is.) and 
Kurutu (Austral Is.), and by the fact that 
the literature reports them as frequent 
winter visitors to New Zealand, Tasmania, 
and South Australia The Whitney collec- 
tions do not permit the determination of 
the northern border of tho winter range, 
but a study of the literature indicates that 
it runs from cential China to the Califor- 
nian coast, including the Hawaiian Islands. 
The rather even scattering of the records 
through Polynesia mokes it appear un- 
likely that the birds follow definite migra- 
tion routes. They probably advance 
southward along a brood front, although 
the closely related American golden plover 
(Pluvialls d. dominica) lias a well-defined 
and rather circumscribed migration route. 
It is entirely unknown what prevents the 
birds from overshooting their goal in the 
TuamotuB, Austral, and Tonga Islands, 
which would mean inevitable death in the 
unbroken wastes of the South Pacific 
Ocean. Golden plovers generally travel 
in smaller or larger flockR, and it is not im- 
possible that tradition, that is, guiding by 
older birds, plays some role. 

The return migration starts in March m 
the southern outposts (New Zealand, 
southern Australia), and by the end of 
May the majority of birds have left 
Oceania. A few remain, however, in the 
tropical and subtropical parts of their 
winter range, and some individuals may be 
found in every month of the summer (see 
list). MoRt of these birds are either in 
winter plumage or in a very incomplete 


breeding dress. Our knowledge of the 
plumages of this species is too insufficient 
to tell us whether such individuals aie 
first-year birds or whether they have fmle d 
to migrate on account of a physiological 
disturbance. In the four summer months, 
the following number of specimens were 
collected in the area between the Bismarck 
Archipelago and eastern Polynesia. 

8 (May), 17 (June), 9 (July), and 9 
(August) 

This accounts for 33 per cent of the en- 
tire collection. 

MICRONESIA 

Marian v Islands Saipan, 19 , Sept. 8 
(OwHton) , Asuncion, 2 unsexed, Feb. 16 
(Owston), Guam, 1 d\ Mar 8 (Owston), 
1 o', Aug. 15 (Whitney), 1 9 , Mar 8, 2 un- 
eexed, Mar 7, 27 (Owston) . 

Pal nr 5 <?, 2 9 , Oct 13, Nov 13, 15 1 
Caroline Isl yndh Ponape, t cf, 1 9, Dec. 
16, Kusaio, 4 cf , Mar. 10-30, 5 9 , Mnr. 10- 
30, Ruk, 1 cf , 2 9 , Feb 6 (Owston). 

Gilbert Islands Tarawa, 1 d\ Jan 3 (Town- 
send). 

EASTERN PAPUAN ISLANDS 
Samarai, 1 9, Sept. 18, Doini, 1 cf, Nov. 7, 
1 9 , Dec. 3 (Zimmer) , Fergusson, 1 9, Jan.; 
Woodlark, 4 cf , Oct 20, 23, 24; Miatma ( = 
St Aignan),4 9, Sept 10, Dec 18,21 (Meek), 
Tagula (— Sudest), 1 d\ Jon. 25, 1 9, Feb 
25 (Meek), 1 cf , Feb. 15 (Whitney), Rossel 

1 cf, Jan. 26, 3 9, Jan 27, Feb. 11, 16 (Meek)! 

NORTHERN MELANESIA 

Bibmabok Archipelago. Hermit Group, 1 9, 
May 24, Manus, 1 cf, 1 9, Oct 12 (Meek); 
St Matthias, 1 9 , July 14 (Eichhom) , New 
Hanover, 1 9, Mar 13 (Eichhom); New 
Ireland, 2 9 , Mar. 5 (Eichhom); Nissan, 

2 S', Aug 1, 20, 4 9 , Aug. 5, 23, Sept 8, 14 
(Eichhom), Fem, 4 o\ June 5, 7, 3 9, June 
6, 7, July 5 (Eichhom) , Lihir Is., 1 cf. 1 9 , 
Oct 25, 26, Boang (Tanga Group), 1 cf, Feb 
4; Duke of York Ib , 1 9 > Oct 13 (E2em- 
sbhmidt), New Britain, 1 cf, Oct 4, 3 9, 
Mar 4, 28. 

Solomon Islands Munia, loM 9 , Sept. 18, 
10 (Ribbe), Shortland Is , 1 cf, 1 9, Sept 11, 
Ghoiseul, 2 cf , Oct. 8, 12; Vella Lavella, 1 9 , 
Mar 9 (Meek); Narovo, 3 cf, Oct. 26, 27; 
Vangunu, 1 cf , July 21, Tetipan, 1 cf , 1 9, 
Aug 6, 7; Giso, 1 9 , Nov. 3, Ontong Java, 

1 cf, Oct 6, Gower, 2 9, Mar 5, Apr. S; 
Malaria, 1 9 , Feb. 26; Bauro, 2 cf , Mar. 31, 

2 9 , Apr. 1, 2. 

i Material listed without specific mention of the 
collector was obtained by the Whitney South Sea 
Expedition 
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SOUTHERN MELANESIA 
Hum Cruz Nupam, 1 uusexed, Ocl 16, 
Vamkoro, 2 cf , Sept 26, Oot 28. 

Nbw IIbbbidbs Leloppa, i 9 , Dec 22, Tatum, 

4 cf , July 18, Nov 11 
Lot.ii/ty Islands Lifu, l cf . Aug. 20. 

CENTRAL POLYNESIA 

Fui Islands Lakembu, l cf , Sept 2, Wuilan- 
gdala, 1 cf, Sept 20, Viti Levu, 1 9, Oct. 
(Klemacbmidt) , Moaln, l cf , July 12, Thithm, 

2 cf , Sept. 16, Nouuku Lovu, 1 9 , Nov. 2G 
Tonga Islands Pudupudua, 2 cf , 1 9, July 
31, Tokulu, 1 cf i Aug 1 
Samoa Islands. Tutuila, 3 cf, Nov 1, 20, 
Feb 19, 3 9, Nov. 13, 27, Olosongo, 2 cf, 

2 9, Dec. 31, Rose, 1 cf, Dec 12 

Small Islands of Central Polynesia Wallis, l cf , 
Apr 27, Keppol, 1 9 . Aug 20, Nassau, 1 cf , 

3 9. Fob. 27; Suv&rov, 0 cf, Sept 10, 12, 
18, 20, 0 9 • Aug 30, Sept 3, 17, 18, 20 

Union Group • Fakaafo, D cf , Apr 2, 6, 3 9 , 
Apr. 1, 3 

Phoenix Group. Canton, 4 <f, Mai 14, 
Enderbury, 1 cf, 1 9, Mar 10, Hull, 3 cf, 
Mar. 26, 28, Sydney, 2 cf , Mar 21 

EASTERN POLYNESIA 

Society Islands Smlly, 1 cf , Jan 3, Mopolia, 
1 cf, Deo. 20, BorarBora, 1 unsoxed, Jan. 
13, Raiatea, 1 cf, Jan. 9, Mooroa, 1 cf, 
Nov. 3, 1 9 , June 30, Tahiti, 2 cf , Nov 3, 
30, 2 9 , Oot 11, Nov 27, 2 unsexed, May 31 
Austral Islands Rurutu, 2 9 , Mar 21. 
Tuamotu Archipelago . Tikahau, 3 cf, Juno 
20, 21, 1 9, June 21, Eaukuro, 1 cf, 2 9, 
June 16, Toau, 1 cf, Apr. 17; Apataki, 2 cf , 
3 9, June 7, 11, 12; Tikei, 1 9, Deo. 13; 
Taiaro, 1 9 , May 29, Roraka, 2 cf , Mar. 13, 
17, 2 9, Mar. 12, 16; Tepoto, 1 9 , May L, 
Katiu, 1 9, May 26, Hiti, 1 9, Oct. 20, 
Tuanake, 1 9 , May 6, Raroia, 1 cf , May 14, 
Hoc, 1 9 , Nov 2 (Chapin) , Yanavono, 1 9 , 
June; Tenarungo, 1 cf, 1 9, Juno 14, 
Napuka, 1 cf, Dec 11, Takapoto, 19,1 
unsexed, Feb. 24, Mataluva, 1 cf , 1 9, Juno 
27; Ahn, 2 cf, Aug. 26, Feb 6, Fakarava, 
1 cf, Apr. 18, Tahanea, 1 cf, Mar 21, 2 9, 
Mar. 21, 24, Makemo, 2 cf, 1 9, May 21, 
22, 23, Marutea, 1 cf , May 17. 

Mabqurbab Islands Emu, 1 cf, Sept 30, 
Nukuhiva, 1 cf , Sept. 16. 

Linr Islands: Christmas, 1 cf, Feb. 14 

Numenlus tahitiensis (Gmelin) 
Bbistle-thighed Curlew 

Breeding and winter range of this species 
are restricted and well circumscribed, just 
the opposite to what we find in the case of 
the golden plover. The breeding range, 
which is not yet exactly known, is some- 
where in western Alaska, the winter range 
in eastern and central Polynesia. 


Tlenderaon and Oono Islands (southeast 
of tho Tuamotus) mark about the eastern 
limit of the range. The Tuamotus, Cook 
Islands, Tongas and Fijis mark tho south- 
ern limits. There arc no records from the 
Austral Islands, although there is little 
doubt that tho sjiecies will lie found there 
sooner or lator. Tho literature reports the 
species repeatedly from tho Cook Islands 
(Horvey, Palmerston), but I have not ex- 
amined any skins from these islands The 
Whitney expedition lias definitely extended 
the known western range of the species by 
recording it for the first time in the Santa 
Cruz Islands (Tncopia) and in the Caro- 
lines (Ponape). A female from the Bonin 
Inlands (obtained September 21, 1910, by 
Owston’s collectors on Gluchijima Island) 
constitutes tho extraino western record. 
Tlio northern limits of tho winter range 
cannot bo determined very accurately, but 
the species occurs apparently regularly in 
the Hawaiian chain from September to 
Bpnng and is also found regularly in the 
Marshall Islands, Line Islands, and the 
Marquesas. A single Tonga bird, collected 
on July 31, may indicate the beginning of 
the autumn migration. This accelerates 
during August, and after August 22 the 
species seems to lie regular m its winter 
range until May. The preuenco of no less 
than 24 June specimens from Polynesia in 
the Whitney collections indicates that a 
considerable number of birds summer in 
the winter quarters. It is impossible to de- 
cide whether they are first-year birds or 
sick individuals. 

MICRONESIA 

Caroline Islands Ponapo, I cf, 1 9, Doc. 
16 

SOUTHERN MELANESIA 

Santa Cruz Tucopia, 3 9 , Fob. 11,12. 

CENTRAL POLYNESIA 

Fiji Islands* Ngole Levu, 1 cf , Nov. 28. 
Tonga Islands: Pudupudua, 1 cf, July 31, 
Toku, 2 cf , 1 9 , Aug 14 
Samoa Islands Rose, 1 cf , 2 9 » Dec. 11. 
Small Islands of Central Polynesia: Niue, 1 
unsexed, Sept 18 (Travers); SuvArov, 13 
cf , Aug 29, 30, 81, Sept. 4, 7, 10, 12, 14, 15, 
16 9 , Aug 29, 30, Sept 6, 7, 10, 18, 20, 21. 
Phoenix Group Howland, 1 unsexed, Sept. 
27 (Munro) , Phoomx, 4 cf , Mar. 10, Canton, 
2 cf , 2 9, Mar. 11, 32, 17. 
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EASTERN POLYNESIA 

Society Iblvndb Scilly, 2 9. Dec 23, 20, 
Mopelia, 1 cf, 1 9* Dec 18, Tetiaioa, 1 uii- 
6exod, Nov 19. 

To vMOTtr Archipelago Matohiva, 2 S', 
June 27, Tikahau, 1 d\ 2 9 , Juno 21, 22, 
Runguoa, 2 cf, 2 9, Aug 22, 24, Apataki, 
1 9, June, Toau, 2 d\ Apr 10, 17, 2 9, 
Apr 17, June 0, Tahanea, 1 <?, Mar 20, 
Tuanake, 1 9 , May 3, Kauehi, 3 9 , Mar 5, 
9, Hiti, 2 cf, May 9, Oct 20, 2 9 , May 4, 
Makemo, 1 d\ May 22, Raroia, 1 9, May 
16, Paraoa, 1 unaezed, June 28, Abunui, 1 <?, 
Juno 26, Yanavana, 1 d\ June 23, Tureia, 1 
9 , June 20, Tenararo, 6 cf, June 9, 16, 10, 
Tonai unga, 1 <?, June 13, Maturei-Vavao, 3 
<?, June 6, 6, S. Marutea, 2 t?,2 9, May 
15, 16; Mana, 1 d\ 1 unaezed, June 2. 

M vbqubbas Islands Hatutu, 1 9* Oct 14, 
Eiau, 1 cf, Sept 20, Nukuhiva, 3 d\ 1 9 , 
Oot. 5; Fatuhuku, 1 9 , Nov 8 
South Pacific Oeno, 2 cf, Api 14, Hondcr- 
.son, 2 cf, 2 9, Mar 10, 17, 1 unsozed, Apt 
10 

Line Islands PaLmyia, 1 cT, L unsexed, Aug 
21 (Waters), Washington, 1 cf, Aug 13 
(Wateta), Chiistmas, 3 cf , Fob 14 

Limosa lapponica baueri Naumann 
Pacific Godwit 

This subspecies has recently been sub- 
divided by Portenko (1930, Auk, vol. 63, 
pp. 194-197), but tliis author neglects to 
mention possible differences in the winter 
plumage and also leaves the question of 
the nomenclature entirely undecided (see 
Mayr, 1936, Auk, vol. 53, p. 367). For 
these reasons it seems best to treat the 
name baueri collectively and to use it for 
all the specimens which Portenko refers to 
two different subspecies. 

The race baueri , as just defined, has a 
wide breeding range from the Lena River 
in Siberia eastward to Bering Strait and in 
Alaska eastward to the Colville Delta. The 
winter range extends in the west beyond the 
region covered by the Whitney expedition. 
The principal wintering area seems to be 
Australia (and New Zealand) Stragglers 
occur as far west as the Greater Sunda 
Islands, the Malay Peninsula, the coast of 
China, and the Philippines. In the east 
occasional stragglers are found as far as 
Laysan and the Hawaiian Islands. The 
normal eastern limit seems to run through 
Samoa, Tonga, Kermadecs, and the New 
Zealand group. Neither the literature nor 
the Whitney collections contain a single 


record from eastern Polynesia, east of 
Samoa. Even m western Polynesia the 
species is, on the whole, rather scarce. 

A few non-breeding individuals are 
found in Australia and New Zealand during 
every month of the year. Tlus makes it 
very difficult to determine the exact time of 
migration The earliest migrants probably 
arrive m Polynesia m late August and the 
latest ones leave in May, but there is a re- 
markable series of nine birds from Fiji, 
collected on June 22, 23 Most of these 
non-breeding individuals are probably not 
yet fully adult. 

MICRONESIA 

M ybi vn v Ibl vnds Guam, 2 9 , Sept 20 (Ows- 
ton) 

Pvn.tr 1 cf, 1 9, Nov 21,23. 

EASTERN PAPUAN ISLANDS 
Robsel 1 d\ Mar 12 (.Meek) 

NORTHERN MELANESIA 
Solomon Isl vnds Ontong Java, 2 d\ Oct 2. 

SOUTHERN MELANESIA 

Hvntv Cruz: Tuoopia, 1 9, Feb 11; Reef, 
1 (?,1 unboxed, Oct 7. 

New Hebrides Am wo, 1 cf, 1 9, Deo. 24 
(Macmillan) 

Loyalty Islands. Urea, 1 cf , May 4 (Mac- 
millan) 

CENTRAL POLYNESIA 
Fiji Islands: Ono ilau, B o', 4 9 , June 22, 23 
S viio v Ibl vnds Tutuila. 1 d\ Nov. 30 

Heteroscelus incanus brevipes (Vieillot) 
Gray-rumped Tattler 
The Asiatic wandering tattler winters 
in the Western Pacific and more specifically 
m the area enclosed by Celebes, Australia, 
and New Guinea. Stragglers reach in the 
west the coast of southern China, the Ma- 
lay Pe ninsula , and Sumatra; in the east 
they spread out as for as eastern Micronesia 
(Ruk, Kusaie), the Solomon Islands, the 
Louisiades, and Norfolk Island. The ma- 
jority winters south of the equator, but 
some individuals stay as far north as the 
Philippines and the islands of Micronesia. 

The Whitney South Sea Expedition 
worked only along the eastern fnnge of the 
winter range of this subspecies, and it would 
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be futile to base any generalizations on the 
scanty information obtained, the raw data 
are listed below. The one fact that stands 
out is the small number of individuals sum- 
mering m Oceania. Among the 51 birds 
of the collection, there is not a single ex- 
ample taken between June 2 and August 
20. The migration route of this subspecies 
leads apparently from its breedmg quarters 
in eastern Siberia to Japan and through the 
Philippines and the Marianas to Australia. 
The absence of this subspecies from central 
Polynesia indicates that it does not cross 
the North Pacific on a wide front. 

MICRONESIA 

Mahiana Iblvndb Saipan, I 9. Sept 8 
(Ow&ton), Guam, 1 d\ Sept. 14, 3 9, Mar 
4, 13, Deo 5, 1 unsexed, Feb 11 (Owaton) 

P viiAiT 2 <?, 2 9 . Nov 8 
Cabound Iblyndb Ruk, 3 9, Feb 0, 20, 
Oct 14 (Oweton) , Kuaaie, 2 9 , Mar 10-20, 
Apr. 

EASTERN PAPUAN ISLANDS 
Doirn, 1 cf , 1 9 > Nov. 0, Dee 3 (Zimmer); St 
Aignan, 1 d\ Nov 29 (Meek), Sudeet, 1 cf, 1 
9 > Feb 25, Apr 22 (Meek) , Ro&ael, 2 9 • 
Feb. 12 (Meek). 

NORTHERN MELANESIA 
Bisuybck Abchipblago New Ireland, 4 cf, 
Feb. 29, Mar 1, 3, June 2,5 9, Feb 29, May 
31, Aug. 20 (Eiohhom) , Duke of York la , 
1 unsexed (Klemsohmidt) , New Britain, 1 <f , 
Mar. 5 (Eichhom) , Lihir Group, 1 cf, Nov. 
15. 

Solomon Iblyndb. Bougainville, 1 9, Feb 20, 
Bhoitland Group, 2 cf , 2 9 , Sept. 11; Choi- 
beul, 3 cf , Oct. 5, Nov 29, Ysabel, l 9 , Sept 
10; Vella Lavella, 1 cf, 2 9, Mar. 0, 7, 16 
(Meek), Kulambongra, 1 9,Oot 11; Beagle, 
1 <f, Apr 22; Ontong Java, 1 cf , 1 9 (7), 
Oat 6, Awa Raha, 1 cf , 1 9 , Mar 15. 

Heteroscelus incanus incanus (Gmelin) 
American Wandering Tattler 
The principal winter quarters of the 
American wandering tattler are the islands 
of eastern Oceania. It nests from south- 
central Alaska and east-central Yukon 
south to Prince William Sound. On migra- 
tion it ooours on the northeast coast of Asia, 
on the islands of the Bering Sea, and along 
the coast of North and South America. 
Along this coast it migrates as far as the 
Chincha Islands, Peru, and the Galapagos 


Islands, but by far the greatest number of 
birds seems to winter m eastern Polynesia. 
In the south, individuals of this species 
are found in the Austral and Tonga Is- 
lands, but there is only a single record from 
the Kermadeo Islands, the record of a 
single pair of birds from Now Zealand, and 
of four specimens from Norfolk Island 
The species is more common on New Cale- 
donia, and there are a number of records 
from the New Hebrides and the other 
islands of southern Melanesia. 

Bering Strait clearly separates the breed- 
mg ranges of the American and of the 
Asiatic races of the wandering tattler. The 
winter ranges, however, overlap broadly. 
The zone of overlap includes the following 
geographical districts : the Australian east 
coast, Solomon Islands, Bismarck Archi- 
pelago, the eastern half of the New Guinea 
region, Caroline Islands, and Marianas. 
A line drawn from Cape York through 
Manam (Vulcan Island) and Palau to the 
Marianos indicates roughly the western 
limit of stragglers of this subspecies. Old 
records for the Aru Islands, Waigeu, and 
western New Guinea should be checked. 
There is reason to believe that they refer to 
misidentified specimens of brenpea 

In view of the difficulty m distinguishing 
between the two subspecies, it mght be 
worth while to list the diagnostic characters 
of incanus. It differs from brevipes os fol- 
lows: 

Nasal groove extends considerably 
beyond half the length of the exposed 
oulmen, ending within less than 15 mm. 
from the tip of the bill. Plates on the back 
of the tarsus more or less divided into small 
scutes, at least at the lower part of the tar- 
sus. 

Nuptial Dress: The barrmg of the 
under parts heavier and more extensive; 
only a small area in the middle of the ab- 
domen remains unbarred. Under tail- 
coverts always distinctly barred. 

Winter Dress' Upper parts darker 
and purer gray. Upper tail-coverts either 
uniform gray or with very inconspicuous 
narrow light edging, not as in brevipes with 
two or more distinct regular white bars or 
broad white tips. 

Size: Larger, wing up to 178 or 182 mm , 
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mrely below 170; in brevipes the wing is 
generally 160-170, rarely up to 173. 

The fact that incanus is found commonly 
on Hawaii and on all the islands of eastern 
Polynesia shows clearly that it migrates 
along a broad front. On the other hand, 
the comparative frequency of the species 
on the Marianas indicates that some of the 
birds may follow the coast line of Kam- 
chatka, the Kuriles, and the Japanese Is- 
lands. Undoubtedly there is also a certain 
migration along the American coast. 

The principal winter range of the species 
is best illustrated by listing the number of 
specimens in the Whitney and Rothschild 
collections from the various parts of 
Oceania* eastern Polynesia, 114, central 
Polynesia, 36; Micronesia, 26; southern 
Melanesia, 10; northern Melanesia, 4. 
The scarcity of records from New Zealand 
and from Australia indicates the essentially 
tropical location of the winter range of tins 
subspecies. Among the listed 189 speci- 
mens, only 17 were obtained between June 
10 and August 15, namely, 11 between 
June 10 and Juno 30, 3 in July and 3 be- 
tween August 1 and 14. Non-breeding 
birds linve been found in every month of 
the year both on the Galipagos Islands and 
on Hawaii. 

MICRONESIA 

M vhiana Islands. Guam, 1 cf , Aug. 15 
(Whitney), 1 cf, Apr 23 (Owbton.) , 1 9, 

Aug. 15 (Whitney), 1 unsexed, Apr 23 (Ows- 
ton). 

Palau 1 unaoxocl (Kubary). 

Cabolinh Islands: Ponapo, 1 cf, Dec 15; 
Ruk, 1 9, Juno 15 (Owuton), Kusaio, 13 o' 1 , 
6 9 , Feb., Mar 10-20, 20-30, Apr 1-10 

NORTHERN MELANESIA 
Vulcyn Iblynd 1 d\ Deo 24 (Meek). 
Bismabok Ajrohipblaqo. New Ireland, 1 cf , 
July 2 (Eiohhorn); Lihir Group, 1 cf, Nov. 
10 . 

Solomon Islands Yaabel, 1 9 , Sept. 10. 

SOUTHERN MELANESIA 
Santa Ckuz* Vomkoro, 1 cf , Sept. 25, Utupua, 
3 cf , Sept. 29 

Banks Island Yaluo, 1 9 , Sept. 18. 

Nbw Hxbrldbs. Tanna, 1 cf , 2 9 , Apr. 13, 
Nov 12, 16 (Maomillan) , Anrwa, 1 9 , Dec 
20 (Maomillan), Erromanga, 1 cf, Mar. 15 
(Macmillan). 


CENTRAL POLYNESIA 
Fiji Ihlynds Lakmnba, 1 9, Sept 2, Kan- 
dam, 1 cf, Nov 6, Waknya, 1 cf, Oct 18, 
Alewa Ealou, 1 9 ■ Jan 0 
Tonov Islands Oua, 1 9 , Aug. 3, Fonoifua, 
1 cf , July 20. 

Svmov Iblvnds. Tutuila, 4 cf, Feb 19, Nov. 
1, 9, 24, 2 9, Oct 30, Nov 9, Olosenga, 
Manua, 1 cf, Doc 31, Rose, 1 9, Doc 12 
Small Islands of Central Polynesia Ni&ufou, 
1 cf , Aug 17, Keppel, l 9 Aug 25, Danger, 

1 9 , Feb 27, Suvfirov, Q cf , Sept. 6, 15, L7, 
18, 5 9 . Aug 30, Sept 3, 15, 18, 19. 

Union Gboup Fakaafo, 4 9 , Apr 3, 0. 
PhohnixGboup Hull, 1 cf, Mar 27, Sydney, 

2 cf , Mar. 21, 31. 

EASTERN POLYNESIA 

Sooixtt Islands Bora-Bora, 1 9, Jan. 13, 
Raiatea, 1 9 , Jan 9, Moorea, 2 cf , June 14, 
23, 3 9 , June 23, July 16, Aug. 5, Tahiti, 6 
cf , Aug. 31, Oct 6, 8, 11, Nov 3, 9 9 , Aug. 
31, Oct 9, 11, Nov 3, 25, 31, 3 unsexed, Aug. 
(Wilson), Hunhemc, 2 unsexed, Nov. 16 
(Mub Godeffroy, Mus Young). 

Auhtbvl Islvndb Rurutu, 1 cf , 1 9 , Mar 21, 
Rimatara, 1 9 , Mar 28, Tubuax, 2 9 , Apr. 
5, 2 9, Mar. 3 (Seale), Yavitao, 2 cf, Apr. 

25, Rapa, 1 cf, Feb 20. 

Tuuiotu Abchipblaqo. Matahiva, 2 cf, June 

23, 27, Rangiroa, 2 cf , 4 9 ■ June 18, Aug 23, 

24, Makatea, 2 9 . Aug 18, Ahu, 1 cf , Aug. 

26, Mamhi, 1 cf , Feb 8, Apataki, 1 cf , June 
8, Toau, 2 cf , 1 9 , Apr 17, June 6; Arataka, 
1 cf, June 1, Fakaravo, 6 9 , Apr 18, 23, 24; 
Faaite, 1 cf, Apr. 28; Takaroa, 2 cf, 2 9, 
Feb 28, Aug. 28, Sept 18; Tokapoto, 2 cf , 
1 9 , Feb 23, Aug 29; Tikei, 1 cf , Aug. 31, 
Kauohi, 1 9, Mar 19, Tahaneo, 2 cf. Mar. 
21, 25, Anaa, 1 9, Oct 21, Tuanake, 2 cf. 

1 9 , May 3, 5, Makemo, 1 cf , 1 9 , May 22, 
23, Taengo, 1 cf , May 17, Nihiru, 1 cf, Oct. 
18, Rarorn, 3 cf , May 12, 14, 16; S Marutea, 

2 cf , May 24, 27; Fakohwo, 1 cf , Oct. 16; 
Napuka, 3 cf, Dec 11, Hao, 3 cf, Oct 17 
(Whitney), Oot 28, Nov 1 (Chapin); Ahu- 
nui, 1 cf, June 26, Tureia, 1 cf, June 19; 
Tenararo, 1 cf, June9; Tenarunga, 1 cf.June 
18, Maturei-Vovoo, 1 cf , 1 9 , June 6; Mona, 
1 cf, 1 9, May 30, June 8, Aukena, 1 9, 
Apr 27, Motoa Teiko, 1 cf, May 4, Knmftk a, 
1 9 , May 5, Mangareva, 1 cf , May 8; Ti- 
moe, 1 cf , Apr. 24, Henderson, 1 9 , Mar. 17; 
Dueie, 1 cf. Mar. 29. 

Marquesas Islands Emu, 1 cf . 1 9 , Sept. 
20, Oct. 2, Motuiti, 1 9, Sept. 19, Nukuhivo, 
1 cf , 1 9 , Sept. 18. Oct. 23, Uapu, 2 o’, Sept. 
8, Hivaoa, 2 cf , Jon 26, 27. 

Link Islands- Christmas, 1 9 , Feb. IS. 

Arenaria interpres interpres (Linnaeus) 
Tubnstone 

Tlie breeding range of the turnstone is 
eircumpolnr, and its wintering range is cu- 
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cuintropicul. In tins respect its distribu- 
tion much resembles that of the golden 
plover, and as in that species no eastern or 
western border of the winter range exists. 
However, the Whitney South Boa Expedi- 
tion oncountorcd turnstonos in Polynesia in 
much BmaUer numbers than golden plovers. 
Accurate comparative census work is 
needed to determine whother this is due to 
a greater ranty of the turnstono throughout 
its range, or to a tendency of the tumstone 
to hug the continental coasts more dosoly, 
avoiding extensive overseas migrations. 
The fact that the species is entirely unre- 
corded from eastern Polynesia (Marquesas, 
Tuumotus, Austral Islands, Society Is- 
lands, Cook Islands) indicates that the 
second explanation is more probable. Still, 
the species is common on the Galdpagos 
Islands and not infrequent 'in Hawaii, on 
the Phoenix Islands, Samoa, and other 
truly Pacific Island groups. In the south 
they wander almost as far as land extends, 
that is, to southern New Zealand and to 
south Australia. The northern limits of 
the normal winter range are in the Hawai- 
ian Islands and the islands of Micronesia. 

The migration season begins in August 
and ends in May. Six of the 72 dated 
specimens, listed below, were taken in the 
months of June, July, and August, indi- 
cating that they were summering m their 
winter range. The occurrence of stragglers 
of tins species m all the months of the year 
has been recorded from nearly all tropical 
and subtropical localities, as, for example, 
the GaMpogos and Hawaiian Islands 
Some of these birds may assume a partial 
nuptial plumage. 

MICRONESIA 

Mariana Islands* Guam, 1 cf, 2 9. Mar 22, 
27 (Owston), 1 9 i Aug 18 (Whitney) 

Palau 1 cf , 2 9 , Deo 8. 

Caroline Islands: Ponapo, 1 cf, Dec 10 
(Whitney), 2 cf, 1 9 (Kubary); Ruk, 1 cf 
(?), 1 9. Feb 7, Mar. 1, 2 unflexed, Feb 5, 
July 14 (Owston) , Kusaie, 4 cf , 3 9 , Mar 
10-20, 20-30. * 

EASTERN PAPUAN ISLANDS 
Woodlark Island: 1 <f , Oat. 23. 

NORTHERN MELANESIA 

Bismarck Archipelago Storm, 1 9 , Sept. 0 
(Eichhom). 


Solomon Islvnds Poliurun (Bougainville), 
L cf, Apr 1, Ontong Java, 3 cf, 1 9, Oot o’ 
Guo, 1 9 . Nov 3, Rumos, 1 d\ Sopt 4’ 
Bnnro, 1 9 , Apr 2, Awa Ruha, 2 o', ] o’ 
Mm 15 

SOUTHERN MELANESIA 
S VNTi fads Vaiukoio, 3 cf , Sopt. 26, Ulupua, 

1 9 , Sopt 30, Roof, 3 9 , Oot. 7; Duff, 3 9 
OcL. 4 

New Hebrides Aniwo, L 9 , Doc 20 (Mac- 
millan). 

Loyalty Islvnds Boaupre, 1 9, Juno 12 
(Macmillan). 

CENTRAL POLYNESIA 

Fur Islands Wailaugilala, 1 9, Sept 20, 
Ono llau, 2 9 1 June 24, Yasawa, 1 9 , Jan 
8, NgoleLevu, 1 cf, Nov 28. 

Tonwl Islands Tokulu, l 9 , Aug. 1 
Hvmoa Islands Olosouga, Mtrnuo, 1 9,1 
unsoxed, Deo. 31 ; Rose, 1 9 , Doo. 11 
Union Group Fokaafo, 2 cf, 4 9 , Apr. 3, 4. 
Phoenix Group* Hull, 2 9, Mar. 27, 31, 
Sydney, 2 cf , 1 9 , Mar. 21 ; Endorbury, 2 cf , 
Mar. 10, Canton, 2 cf , 3 9, Mar. 11, 12, 14, 
Howland, 1 9 , Sept. 20 (Munro). 

EASTERN POLYNESIA 
Line Ibl vndb Christmas, 1 unsoxed, Fob. 14 

Crocethla alba (Pallas) 
Sanderling 

The sanderling is another circumpolar 
Holarotic species which on its migration 
scatters over most of the globe, extending 
in the temperate zone of southern conti- 
nents ns far as their southern tips (South 
Africa, South America). The almost com- 
plete absence of this great wanderer from 
Polynesia comes, therefore, os a surprise. 
In more than ten years of collecting, only 
six individuals wore obtained by the Whit- 
ney exjiedition. The species is common on 
the Galdpagos Islands, regular but not 
common on Hawaii, has been doubtfully 
reported from the Line Islands (Christ- 
mas, Palmyra), but is unrecorded from 
Polynesia except for the six birds listed be- 
low. These may have overshot their regu- 
lar winter quarters in the Hawaiian Islands. 

The sanderling is rare in the entire West- 
ern Pacific. There is only a single record 
from New Zealand, the species is a rarity 
in Australia and is entirely unrecorded 
from the Papuan region and from Celebes. 
It is uncommon even in the Malayan 
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Archipelago. There is a single record from 
the Marshall Islands (Jaluit, Fmsch) and 
the four listed birds from Guam 
The reason for this scarcity in the 
Western Pacific is not apparent. It is 
possibly correlated with the absence of a 
continuous continental shore lme to guide 
the birds across an ecologically rather un- 
suitable equatorial belt Also, this is a 
rather hardy species, the bulk of the popu- 
lation probably never crossing the equator. 


MICRONESIA 

Munwi Iblyndb Guam, 1 d\ 3 9, Dec 
2, 3, 4 (Owston) 

CENTRAL POLYNESIA 
Union Group Fakaafo, 1 <?, 1 9, Apr 2 
Phoenix Group Canton, 1 <■?, Mar 12, 
Sydney, 1 9 , Mar 21 

EASTERN POLYNESIA 
Ti ymotu Abchipblyoo Ducie, 1 9 . Mar. 20. 
M ybqub8\s Ibiandb Nukuluva, 1 9 , Oct 8 


SUMMARY 


Winter range and migration season m 
Polynesia of seven species of shore birds 
have been determined. They are charac- 
teristic for each of the species. 

Of the three circumpolar species, only 
the golden plover is common throughout 
the Pacific. The tumstone and the san- 
derling have restricted winter ranges. 


The American wandering tattler, although 
nesting m the Americas (Alaska), winters 
primarily in Polynesia. Breeding range 
and winter range of thebnstle-thighed cur- 
low are geographically restricted. 

Non-breeding individuals of nearly all 
the species are found m their v inter ranges 
during the northern summer months. 





